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JSHEER DOITOTOBKH (cneunansHocTr) 31.05.01 Jlevebuoe aeno (yposens Buiciero obpasosa-
HEA — COCUMATHTET). VTBCPAICHHEIM NpHKazoM MuHKcTepeTBa 00pazopanis W HaykH Poccuii-
cxof@ Qcacpannn Ne 988 ot 12 aprycra 2020 r.

PaGogag nporpamma yueOGHO#H AMCHMIUTHEEL 000pena Ha 3aceaanny Kadeaps: obuieit u
OmozorH4ecKoif XuMuH o1 19 Mas 2026 r., nporoxon Nel(

Pabouan nporpaMma corsacopana:

1. Jlupextop HMB JII'MY

2. Havameuuk VMY

jg— 7 (B.P. Mycacsa)
/ (I'.I".Tamkues)
N

3. Jlexan newebHoro gaxyasrerd

3asenyromuii Kadeapoii, 1.M.1., npod.

—l? (I'"M.lanraros)

< g' # 5‘ ':/’ (2.P. Harnes)

Paspaborunk paboueii nporpaMmel
3aB.yuebnoii pabotoit kadeapst obmeH 1

OHONOrHYecKOl XHMHH, K.X.H., JIOI.

/7

M (J1.I1. babaepa)

Peren3enThi:

1. 3asenyromuii kadeapoit Guoduznky,
nH(opMaTHKH W Meaannapatypsl JIIMY,
JLILH., J01L.

2. 3apenyommi xadenpoit Gapmakonoruu
ATAY, n.6.1., npod.

ﬂ,&i -/- P.M. AGaynramamos

AA. Annes



1.OEJIb U 3AJAYU OCBOEHUSA JUCHUTIJINHBI
JucuunnnHa « XMMHS» OTHOCUTCS K 0053aTeIbHON YacTy yueOHOro Ii1aHna 00pa3oBaTenbHON
nporpaMmsl 1o crnenraibHoctd 31.05.01 JleuedHoe nesno

Ieab 0CBOCHMS TUCIHUILIMHBI « XUMHSD» — POPMUPOBAHUE CLIOCOOHOCTH OLICHUBATh
MopdodyHKIIMOHAIBHBIE, (PU3HOJTOTHYECKHE COCTOSHUS U TIATOJIOTMYECKHE TIPOI[ECCHI B

OpraHu3Me 4YeJoBeKa /Uil pemieHus: npodeccroHaNbHbIX 3a1a4 .

3agauM TUCHMUIUIMHEL — copMUpOBATh Oa3UCHBIEC 3HAHUS O (PU3UKO-XUMHUECKON CYITHOCTH,
MEXaHU3MaxX M 3aKOHOMEPHOCTSIX MPOIIECCOB, MPOUCXOISAIINX B )KUBOM OpraHu3Me, 00 OCHOBax
COBPEMEHHBIX XUMHYECKUX U (PU3NKO-XUMHUUECKIX METOIOB, TPUMEHSIEMBIX B MEIUITUNHCKON

HAYKC U IPAKTHUKCEC.

1. IJTAHUPYEMBIE PE3YJIBTATBI OB YYEHMUSA 11O JUCHUIIJINHE

Koa n HaumMeHoBaHHe KOMIIETeHIHH Koa n HaumMeHOBaHHE HHIUKATOPA
(M1 ee 9acTH) AOCTUKEHUS] KOMIeTeHIHH
OIIK-5 Criocoben ouenuBatb | M/I-lonk-s CriocoOeH oneHuBath Mopdo-

Mop(hOopyHKIMOHAIbHBIE,  (DU3HOIOTHYECKUE (DyHKIMOHABHBIE IIPOLIECCE IIPH
(HU3MOTIOrUYECKUX COCTOSHUSIX.

MU -20nk-5s CiocoOeH o1eHNBAaTh
MOpP O yHKITMOHATBHBIE TPOLIECCHI TTPH
npogeccrHoHaNbHbIX 33724 . MaTOJIOTHYECKUX COCTOSHHSX .

COCTOSIHMA W TATOJIOIrMYCCKUE IIPOLECCChl B

OpraHusmMe YCJIOBCKAa HJIA peuicHuA

B pe3ynbraTe 0CBOCHMSI TUCHUIUIMHBI CTYICHT JIOJDKCH

3HaTh:

- (PU3UKO-XMMHYECKHE ACTIEKThI BAYKHECHIIIMX OMOXUMHUYECKUX MPOIIECCOB M Pa3IMUHBIX BUIOB
rOMEO0CTa3a B OpraHu3Me: TEOPETHUCCKAE OCHOBBI OMO3HEPreTUKH, (JaKTOPHI, BIHUSIONINE HA
CMeIlleHU e PABHOBECHUSI OMOXHMMHUYECKUX MPOIIECCOB;

- OCHOBBI XUMUU OMOTEHHBIX DJIEMEHTOB, UX POJb B )KU3HEACATEIHHOCTH OPTaHU3Ma;

- CyTh METAJUIOJIMTAHIHOTO OalaHca B OpraHU3Me U IPUYHHEI €r0 HapYIICHHUS
-(pU3UKO-XUMHYECKHE OCHOBBI TIOBEPXHOCTHBIX SIBJICHUM, TUCIIEPCHBIX CHCTEM,
BBICOKOMOJIEKYJIIPHBIX COCTUHEHHI, UX CYIIHOCTh, POJIb B 0OMEHE BEIIECTB, Oa3UCHBIC
MIPUHIIMATIBI UX UCIIOJIb30BAHMS B METUITUHE;

-XUMHYECKYIO IPUPOY, CTPOCHUE B (PYHKIIMHA OMOJOTHYECKH BaKHBIX OPTaHHYECKUX
COCAMHEHHH (HYKJICMHOBBIX KUCJIOT, IIPUPOIHBIX OEIKOB, YTIEBOIOB, JKUPOB,
BOJIOPACTBOPUMBIX U JKHPOPACTBOPUMBIX BUTAMHHOB, TOPMOHOB U JIP.) B 00€CIIeUeHUH
HOPMaJIbHOTO (DYHKIIHOHUPOBAHHUS 3I0POBOT0 OpraHM3Ma 4elioBeKa, B (pOPMUPOBAHUN
OCHOBHBIX (DU3HOJIOTMYECKHUX TTOKa3aTelIel, CIIOCOOCTBYIOIINX COXPAHEHHUIO M YKPEIUICHUIO
3JI0pOBbs, MPOGUIAKTHKE 3a00eBaHmi 1 BUpYCcHBIX HHpekuii: OPBU, rpunma, COVID - 19.
Ymern:

-UHTEPIPETUPOBATH JTAHHBIC OCHOBHBIX (DH3UKO-XUMHUYECKUX, MATEMATHUCCKUX H
€CTECTBCHHOHAYYHBIX METOIOB UCCIICIOBAHUS MPH PEIICHUH TPO(ecCHOHATBLHBIX 33139 ;

- IPOTHO3MPOBAThH HAMPABJICHUE, TTOJHOTY M PE3YJIbTATHI XUMHUYCECKUX M (PU3UKO-XUMHUECKUX
IPOLIECCOB, OMUPASICh HA TEOPETUYCCKUE TOJ0KCHUS XUMUH, PE3YJIbTAThl BHIUUCICHUHA U
HaOJIIOIEHHII;

- O0BSICHATH PUIHHBI M TOCIICICTBUS U3MEHCHUH HAIPaBJICHHUS, TTOJIHOTHI U PE3yJIbTATOB
XUMHYCCKUX B (PU3UKO-XUMUUECCKHX TTPOI[ECCOB, MPOTEKAIOIINX B OPraHU3Me YeIOBEKa;

- TPOU3BOJUTH (PU3UKO-XUMUICCKHE H3MEPCHHUS, XapaKTePU3YIOIINE T¢ UM UHBIC CBOWCTBA
pPacTBOPOB, CMECE U JIeKapCTBEHHBIX MTPENapaToB;

-KJIACCU (DPUITMPOBATH XUMUYECKUE COCAMHECHHUSI, OCHOBBIBASICh HA X CTPYKTYPHBIX (hopMyIax;
MIPOTHO3UPOBATH TOBEICHNE M (DYHKIIMH OPTaHMYECKHUX BEIIECTB B )KHBOM OpPraHU3Me Ha




OCHOBE UX KJIacCU(UKAITMOHHOW MPUHAUICKHOCTH (CTPOCHUS U HAMNYHsI () yHKIIMOHATIBHBIX
rpyImm); -aHAJIM3UPOBATh JICHCTBUE HEKOTOPHIX JICKAPCTBEHHBIX CPEICTB HA OCHOBE
KJ1accH QUKAIIMOHHOM MPUHAUICKHOCTH ero (YHKI[MOHAIBHOM IPYIIIbI U CTPOCHUS,

- IPOU3BOJUTH HAOIIOICHUS 32 TPOTEKAHUEM XUMUYECKUX PEaKIuil U J1e1aTh 000CHOBAHHbBIE
BBIBO/IBI;

- IPOrHO3UPOBATH MPOTEKAHUE PEAKIIMI Pa3JIMYHBIX ,YUUTHIBASI NX KOHKYPUPYIOIIHI XapaKkTep;
- HAYYHO OOOCHOBBIBATh MOJYYCHHBIC PE3YJIbTATHL;

- pelaTh THIOBbIC MPAKTUYECKUE 3a/1a4H U OBJIAJICTh TEOPETUIECKIMM MUHHUMYMOM Ha OoJiee
a0CTPaKTHOM YPOBHE;

- IPENICTABJIATh PE3YJIbTAThI SKCIIEPUMEHTOB U HAOJFOICHHI B BH/JIC TPAPUKOB M TaOJIHUIL;

- IPOBOJIUTH CTATHCTHYECKYIO 00Pa0OTKY IMOTYICHHBIX Pe3yJIbTAaTOB.

Baaners:

-TEpMUHOJIOTUEH;

-TEXHUKOM MPOBEAECHUS KaueCTBECHHBIX PEAaKIUil Ha HEKOTOphIEe OMOJIOTHUECKU BaKHbIE
COEIMHEHHUS U JIEKAPCTBEHHBIE CPE/ICTBA;

-[IPEJCTABICHUSIMU 00 OCHOBHBIX XMMHUYECKUX U (PU3UKO-XUMHUECKHX METOAAX UCCIIEOBAHUS
Y TEXHOJIOTUSX, UCIOJIb3YEMBIX B MEIULIMHE; HABBIKAMH aHAJIIM3a M pacuyeTa 1apamMeTpoB
BaXXHEHIINX XUMUYECKUX U (PU3UKO-XUMHUYECKUX MIPOLIECCOB;

- 0a3MCHBIMU HaBBbIKaAMH MOJY4EHUsI U 00pabOTKU JAHHBIX XUMHUYECKOI 0 3KCIEPUMEHTA, UX
VCII0JIB30BAHUS B MEIUIIMHCKON NIPAKTHKE; PACYETOB COCTABA U IIPUTOTOBJICHHS PACTBOPOB.

I11.MECTO YYEFHOM JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOT'PAMMBI

VY4yeOHas quCHUIIINHA « XUMUS» BXOAUT B 0a30BYIO YacTh paboyero y4eOHOro IuiaHa
MoAroTOBKY 1o cneruanbHocTy 31.05.01 JleueOnoe aeno c mugexcom 51.0.13.

B cooTBeTCTBUM C HeﬁCTByIOMHM yLIe6HI)IM IJIAHOM JlaHHAad AU CHUIUIMHA U3YYaCTCA BO
BTOPOM CEMECTpe .

MaTepI/IaJ'I JAUCHUIUIMHBI OIMUPACTCS Ha HpI/IO6peTeHHI)I€ paHeC 3HAHUA I10 6I/IOJ'IOFI/II/I,
MaTEMaTHUKE, (bI/ISI/IKe .HI/ICHI/IHHI/IHa «XUMUS» SIBISIETCS OCHOBOHOJ’IaFaI'OHIeﬁ A U3YyYCHUA
CIIEAYIOIUX JUCHUIUIMH: OWOJIOTHYecKas XHMHS , HOpPMalibHas M  MaTO(PHU3UOJIOTHS,
(apMaKoi10rusi, TOKCUKOJIOIMUeCcKas XMMHUsI, THTHUEHA, BHYTPEHHUE O0JIE3HU U (PU3NOTEpanusl.

OCBOCHI/IG KOMHCTCHI_II/Iﬁ B HpOLICCCG I/I3yT-IeHI/IH JOUCHOUITIIINHBI CHOCO6CTBy€T
(OpMHUPOBAaHUIO 3HAHWM, YMEHHUH W HABBIKOB, MO3BOJIAIOIIMX OCYIIECTBIATh 3(PPEKTUBHYIO
paboTy TO peaNm3anud CICAYINHUX BHUAOB 3a7a4 MPOPECCHOHAIBHON JIeATEIbHOCTH:
TEpareBTUYCCKast M HAYIHO-MCCIICA0BATEIhCKAS.

V. OFBEM JUCLMIJIUHBI U BUJbl YUEBHOM




OO01mast Tpy10eMKOCTh JIU CLIUTUIMHBI COCTABIISIET 33a4CTHBIX CIUHHUIIBI.

Buasl padoTsl
Kosn4yecTBo yacoB B cemecTpe
KonrakTHas pabota (Bcero), B TOM 4ucie: 48
AynutopHas padora 48
Jlexmuu (JI) 14
[Ipaktuueckue 3anstus (113) 34
CamocrosTenpHas padota ody4daromierocsi (CPO) 24
Bua npoMexxyTouHOH arrecTanuu 3auer
UTOI'O: OOwmas | a.4. 72
TPYLOEMKOCTb 3.€. 2

V. COIEP KAHUE YUEBHOW JUCIATLINHBI

5.1. Pazneipl AMCUMIJIMHBI U KOMIETEHIUH, KOTOPbIe (POPMUPYIOTCS NPU UX

H3Y4YEeHHHUIOI0

Ne | KonTpoaupyemsie HaumeHnoBanue
n/n KOMIIETEHIIMH pasaesa QM CHUIINHbI Copep:kanue pasjaesia
1 2 3 4
1. OIIK-5 OOmast XuMus. XuMHs OMOTreHHBIX 3JIEMEHTOB
buonornuecku Ilonatne o0 OHOreHHOCTM XHMMHMYECKHX
NI-lonk-s aKTUBHBIE 3JEMEHTOB. Makpo- U MHUKPOIJIEMEHTHI.
NJ1-2011k-5 HU3KOMOJIEKYJIIPHbIE buocdepa. Kpyrosoport OMOreHHBIX
HEOPraHu4YecKue aneMeHToB. KyMMysmpoBaHue OMOTEHHBIX
BEIIECTBA (CTpOoeHUE, 2JIEMEHTOB JKUBBIMH CHCTEMaMHU.

CBOICTBA, y4acTUE B
(YHKLMOHUPOBaHUE
JKUBBIX CHCTEM).

Knaccugpukanuss ~ 3eMEHTOB MO UX
(YHKIMOHAIbHOW pOIM B  OpPraHMU3MeE.
DKonoruyeckue aCIHEKThI XUMUHU
OMOreHHBIX 3JIEMEHTOB.

Xumus 31emeHToB d -010Ka

ONEeKTpPOHHBIE  CTPYKTYpbl ~ aTOMOB U
katuoHoB. HaumbGonee BakHble OHMOreHHbIE
aneMeHTbl O -0Ji0Ka - OMOMETaUIbL: XPOM-
Mée/b, MOJINO/IEH. OxucmmrenbHoO-
BOCCTaHOBUTEIIbHBIE CBOMCTBA:!
3aKOHOMEPHOCTH YCTOWYMBOCTH CTEIEHEN
OKHCJIEHHUS, JUCIIPONOPLIMOHUPOBAHUE
MPOMEXKYTOYHBIX  CTEMEHEed  OKHCIIEHUS.
YCTOMYMBOCTE B YCJIOBHMSIX OpraHU3Ma
CTENEHU OKH CJICHMSL. Kommuiekcublie
coequaenus d-anementoB. Kiaccudukarys
KOMIUIEKCOB IO 3apsAy U IpUPOAE
ourannoB.  KoopaunanuoHHas — Teopus
BepHepa. HoMeHknaTypa KOMIUIEKCHBIX




coenqnHennii. OCHOBBI

JIMTaHI000OMEHHBIX paBHOBeCUI H
nporeccoB. MoOHHBIE paBHOBeCHUS B
pacTBOpax  KOMIIJIEKCHBIX  COCAMHEHHIA.
KoncTaHTH HECTONKOCTH. Pois
KOMILIEKCHBIX cOeIUHEHN I B
JKH3HENEATENHHOCTH opraHusma. Hx

NPUMCHEHHUE B TEPAITHMH, SKOJIOTHH.

KpaTtkas cpaBHHTENIbHAs XapaKTepUCTHUKA U
MEIUKO-OHOJIOrHYECKOE 3HAYECHHE
COCAUHEHMUM  JKejle3a,  MoOauOjgeHa
Boib(pama, KoOanbTa, HUKENs, MEIH,
cepebpa, IHMHKA, PTYTH. OKOJOTHYECKHE
acleKThl TOKCHUYECKOI'0 JIEMCTBHUS CoOjeH
pryTH, Kagmus. MexaHuU3M  3amycka
MEepPOKCHIHOTO OKuclieHus. (OOpa3oBaHue
CYIIEPOKCUIHBIX UOH-PaJIMKAJIOB

OIIK-5 OneMeHThl XuMHuueckol | TeopeTmyeckue 0CHOBBI TEPMOAMHAMUKH
HJ-1lonk-s TEPMOAUHAMUKH, U OMOdHEPreTHKH
NJI-20mk-5 TEPMOAUHAMUKHU [TonATHE TEPMOAMHAMUYECKON CUCTEMBI.
pacTBOpOB U [lepBoe Hauano TEPMOAMHAMUKH.
XMMHUYECKON KHHETUKH. | OHTaIbnus. 3akoH I'ecca. [Ipumenenune
IIEPBOr0 Ha4aJla TEPMOJNHAMUKH K
ouocucremam. DHTponus. DHeprus [ nbd06ca.
[Iporno3upoBaHue HanpaBICHUS
CaMOIIPOU3BOJILHO TPOTEKAIOIIUX
npoueccoB [IpuHIUI SHEPreTHYECKOro
COIPSIKEHUS.
Onk-5 OCHOBHBIE THITBI Y4enue o pacTBopax
NI-lonk-s XUMHUYECKUX Ponp  Boabl B KM3HEACATEIHLHOCTH.
N/I-20mk-5 paBHOBECUU H KonnuratuBHeie  CBOMCTBa  pacTBOPOB.

IPOIIECCOB B
(YHKIINOHUPOBAHUH
KHUBBIX CHCTEM.

3akon Payms. Ocmoc u  ocmoTmyeckoe
namienue: 3akoH Baut-T'odda. Tlonstue o
H300CMUH. Poap ocMoca B OMOJIOTMYECKHX
cuctemax. I1na3mMonu3, reMonans.

I[IpoTosuTU4ecKkue paBHOBecHsl H
npouecchl

HpOTOJII/ITI/I‘-IGCKaﬂ TeOpUd KUCIIOT )41
OCHOBAaHHII. Juccomuanms BOJEL.

OO0pa3oBaHue BOJOPOAHBIX CBSI3€H  Kak
(dakTop camMOOpraHM3aluu >KUBBIX CHCTEM.
pH-BomopoaHbIii  MoKazaTenb. bydepHbie
pactBopsl u OydepHbie cucrtembl. Teopus
KHCIIOTHO-OCHOBHOTO  pPaBHOBECHSl  Kak
OCHOBAa JUIS YCBOGHHUS 3aKOHOMEPHOCTEH
(yHKIIMOHUPOBAHUS MPOTOIUTHYECKUX
Oy epHBIX CUCTEM KPOBH, JTUM(]BI U IPYyTrUx
OMOJIOrMYECKUX KUIKOCTEH.

I'eTeporenHble paBHOBeCHSI U TPOLECCHI
B OpraHusme

VYcnoBusi 0o0pa3oBaHUST M PACTBOPEHUS
ocankoB. KoHCTaHTa pacTBOPUMOCTH U
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pacTBOPUMOCTS. SIBIeHHE n30MOpduzmMa
4. | OIIK-5 dusnyeckass XuMus dusznveckass XUMHAA MOBEPXHOCTHBIX
N-lonk-s ITOBEPXHOCTHBIX SIBJICHMH U CBOMCTBA JMCIIEPCHBIX CHCTEM
N/I-201mk-5 SIBJICHUH B [ToBepxHOCTHAs SHEPrus I'n60ca.
(GYHKIIM OHUPOBAHUHT AncopOrusi. YpaBHeHUe I'n66ca.
JKUBBIX CHCTEM. [ToBEepXHOCTHO-aKTUBHBICE W TTOBEPXHOCTHO
HEAaKTUBHBIC BEIIECTBA. OpueHTanus
MOJIEKYJI B TIOBEPXHOCTHOM CJIO€ U
CTPYKTypa OonomemMOpaH. Crpoenune
MUILIEIUTHI.
Ancopousi
AncopOLMOHHBIE PAaBHOBECHUS U MPOIIECCHI
Ha HETMOJBIKHBIX M TOJBUKXHBIX T'PaHUIIAX
pazmena  ¢a3. YpaBHeHue JIHrMIOpa.
SIBnenuss amcobumm B OmoJiormu U
MEJIULIMHE.

5 Onk-5 duznueckast XuMus JucnepcHbie cucTEMBI
NA-lonk-s JUCIIEPCHBIX CUCTEM B Knaccudpukanuss  AUCOEPCHBIX — CHUCTEM.
N-20mk-5 (YHKLIMOHUPOBAHUU Munemoobpa3oBanue B pactBopax [TAB.

JKUBBIX CUCTEM. [Honyuenue, CBOICTBA U OUHCTKA
KOJUTOUAHBIX pacTBOpOB. [IpuHIUITBI
YCTOWYMBOCTU  KOJUIOMAHBIX  PacTBOPOB.
SBneHUs KOAryJsuu.

6. | OIIK-5 Buooprannyeckas Crnenuduueckas peakIMOHHAs CIIOCOOHOCTh
WUJI-lonk-s xumus. ITom- u 0N (YHKIIHOHATIBHBIX Hu
N-20mk-5 rerepoQyHKIMOHAIBHBIE | TeTepO(yHKIIMOHATBHBIX OpraHUYECKUX

OpPraHUYECKHE COCUHEHUM.
COEIMHEHUS,

Y4acTBYIOIIHE B

npoueccax

JKU3HEICATEIIbHOCTH.

7 Omnk-5 buononumeps! u ux buonornyeckn BakHbI€ I€TEPOLIMKINYECKUE
N-lonk-s CTPYKTYPHBIC COCIMHEHUS. 0i-AMMHOKHCIIOTEI, IICIITHIBI,
NJ-20mes KOMITOHCHTE. Oenku. YriaeBoasl (MOHO-, TU- U

nonucaxapuabl). HykienHOBbIE KUCIIOTHI,
HYKJICOTUJHBbIE KO(PEPMEHTHI.

5.2. Pa3zgeJsibl AUCHUILIMHBI H TPYJA0EMKOCTh 110 BUAAM Y4eOHOH padoThl

Ne paszgeaa

HanmeHoBaHMe pa3gena
ANCUMNAUHDI

Buasbl yueOHol padoThl, yac.

Bcero

AynuropHas ‘BHeaym/ITopHa;I ‘ Bcero




JI 113 CPO
1.1 Oo6mas xumus. buonorunaeckn
aKTUBHBIE HU3KOMOJIEKYJISIPHbIE
HEOpPraHUYECKUE BEIIeCTBA 2 5 4
(cTpoeHue, CBOICTBA, y4acTHE B
(YHKIIMOHUPOBAHUE JKUBBIX
CUCTEM).
1.2 DneMeHThl XUMUYECKON 4
TEPMOAMHAMUKH, TEPMOJUHAMUKU 2 2
PacTBOPOB U XUMHYECKON KHHETUKH.
13 OCHOBHBI€ TUITBI XUMHYECKUX
paBHOBECHH U MPOLIECCOB B 4 8 2
(YHKIIMOHUPOBAHUU )KUBBIX CUCTEM. 14
dusnyeckass XUMHS
14 | MOBEpXHOCTHBIX SBJICHUM B 2 2 4
(YHKIIMOHUPOBAHUHU KHUBBIX CHCTEM.
1.5 | ®dusnueckas XUMHUS AUCIEPCHBIX
cucTteM B QyHKIIMOHUPOBAHHUH 4 5 6
KHUBBIX CUCTEM.
2.1 | buoopranuveckasi XUuMHsl.
Peakiimonnas cnocoOHOCTb
OPraHUYECKUX COCAVHEHUM. 4
[Tonmu - u rerepoyHKIIMOHAJIBHbIE 6 6 1
COEMHEHHUS], yYaCTBYIOIINE B
mporieccax KU3HeAeITeIbHOCTH
2.2 | buonosmMepsl U UX CTPYKTYpHBIE
KOMIIOHEHTBHI. 6 10 8 24
Bujx npoMeskyTo4HOI aTTecTANMHU 3a4er
HToro 3a cemectp: 14 \ 34 ‘ 24 72
5.3. TemaTuuyeckuii IJ1aH JeKIUH
Ne Kou-Bo
pasnena | HammenoBanue pasaesia Tembl JeKIIUI 4acoB
B
ceMecT
pe
OCHOBHBIE TUITBI XUMHUYECKHX JI1. PactBopsl. KonnuraTuBHBIE CBOICTBA 2
1.3 | paBHOBeECHIi U TPOIIECCOB B pPacTBOPOB.
(YyHKIIMOHUPOBAHUU KUBBIX
CHCTEM. JI2. KucnoTHO-OCHOBHOE  paBHOBECHUE. 2
I'mpposms coneil.
JI3. BydepHsbie cucremsl. 2
2.1 | Opranuveckasi XUuMHS. JI4. buooprannyeckas xumus. [lonu - u
PeaknnonHas cnocoOHOCTH rerepoQyHKIMOHAIbHBIE OPraHUYEeCKHe 2

OpraHUYECKUX COCIMHEHUM.
[Tomm - u
rerepoyHKIIMOHAIbHbIE
COEIMHEHMSI, yYaCTBYIOIIHNE B
nporeccax )KU3HeesITeIbHOCTH

COCIMHCHMUA.




2.3

buononumeps! 1 ux crpykrypHble | JIS.YrieBonsl. 2
KOMIIOHEHTEL
JI6. a-AMmuHOKHCIOTEL [lenTuasl U OEIKu. 2
JI7. brnonornuecku Ba)XHEIE 2
TeTePOLMKINYECKUE COETUHEHHUS.

HyxenHOBBIE KM CIIOTHI.

Hroro: 14

5.4. llpakTuyeckue 3aHATHS

Ne | Paznen nucuuminHbl HanmMeHoBaHMe NpaKkTUY€CKUX ®opmbl KomunuectBo
/o 3aHATUH TEKYILEro 4acoB B
KOHTPOJIA cemecTpe
1.1 | O0mas xumus.
buonornyecku [13.1. buorenHsie 31€MEHTHI.
AKTHBHBIC Kommiekcubie coenquuenuns. JI3.1 | C,KpNel, T,P,JI3 2
HU3KOMOJICKYJISIPHBIC KomrekcHbIe COeTMHEHUST ¥ UX
HEOPraHUYeCcKue CBOICTBA.
BelllecTBa (CTpOeHue,
CBOMCTBA, y4acTue B
(bYHKIIMOHUPOBaHUE
YKUBBIX CHUCTEM).
1.2 | DneMeHTh XUMUYECKOU
TEPMOANHAMUKH, [13.2XumMnueckas C,P3,KpNe2,T.JI3 2
TEPMOJNHAMUKHU TepMoanHamuka. JI13.2
pacTBOpOB U OmnpeneneHre TEniIoBoro
XMMHMYECKON KUHETUKH. | 3 PeKTa XMMUUECKOMN peakiuu.
OCHOBHEBIE THITBI I13.3 PactBopel. Konmuratusasie | C,C3,P3,T,P, JI3 2
XUMHAYECKUX cBoMcTBa pacTBOpoB. JI3.3 KpNe3
1.3 | paBHOBeCHH U OcMmoc, 0CMOTHYECKOE JTaBIICHHUE.
MPOIECCOB B PocT nckyccTBEHHOM KIIETKU
(yHKIIMOHUPOBAHUHT Tpayoe.
YKUBBIX CUCTEM.
113.4 KucnorHo-0CHOBHOE C,C3,T,P3,P, JI3 2
paBHOBecue. ['uapoau3 colien. KpNe4
JI3.4 KnucnoTHO-0CHOBHOE
paBHOBecue. TUMUYHBIC ClTydan
TUAPOJIN3A COJIEH.




I13.5 BydepHbie cucTemsl.

Bbydepnas emkocts. JI3.5 C, P3, JI3,
CaoiictBa OydepHbIX pacTBopoB. | Kp.Ne5
[13.6 T'ereporennsie npoueccsl 1 | T,C, JI3 , KpNe6
paBHOBecus. JI3.6 3yuenue
YCJIOBUI PaCTBOPEHUS U
00pa30BaHMS O0CATKOB.
1.4 | ®dusnyeckass XUuMus 113.7 ®usnueckass XUMHUs C,TJI3
TMOBEPXHOCTSIX SIBIICHUN | MOBEPXHOCTSX SIBICHUU.
B (DYHKLIMOHHPOBAHUE AncopOuus.
JKUBBIX CUCTEM JI3.7TIoBepXHOCTHBIE SABJICHUS.
dusnyeckast XUMHUS [13.8 JucnepcHbie CUCTEMBI. C,T, JI3 KpNe7
1.5 | nucnepcHBIX CHCTEM B Komtougasie pacTBOPEI.
(yHKIIMOHUPOBAHUHT Y CcTONYNBOCTD KOJIOUIHBIX
JKUBBIX CUCTEM. cucteM. Koarymnsius. J13.8
[Tonyuenue u cBoiicTBa
KOJUIOUJAHBIX pacTBOPOB.
Koarymsnust koimonios
3JIEKTPOIUTAMHU.
[13.9 PyGexHbIil KOHTPOITb KoaNel
buooprannyeckas I13.10 KrcinoTHO-0OCHOBHBIE C,T.Ilp,P, JI3
2.1 | xumus. Peakumonnas CBOM-CTBAa OPraHUYECKUX
CIIOCOOHOCTh COCIMHEHUM.
OpPTraHUYECKAX OXCHKHCIIOTHI. AMUHOKH CIIOTHI.
COCIIMHCHUIA. JI3.9 PeakuunonHas crmocoOHOCTh
ITomu- u KapOOHMJIBHBIX
rerepoyHKIIMOHAIBHBIC | COCTUHEHUMN(aIbaeTU Bl U
COCIMHEHUS, ketoHsl). JI3.10 Peakumonnas
y4acTBYIOIINE B CIOCOOHOCTH KapOOHOBBIX
npoiieccax KHCIIOT U UX (DYHKIIMOHAJILHBIX
JKU3HEACATEIHbHOCTH. MIPOU3BOJIHBIX.
OKuceHne 0JeMHOBOM KU CIOTHI
pacTBOpOM MEepMaHTaHaTa KaJusl.
I13.11 OKCOKHUCIOTHI. C.T.Ip,P, JI3 2
Amunuocnupter . JI3.11
OTKpbITHE 1IaBEJIEBON KUCIOTHI B
BHJIE KaJIbIIMEBOM COJIH.
OO0pazoBaHue XeIaTHOTO
COCIUHEHHS BUHHOM KUCJIOTHI C
rugpokcugom mMeau(ll).
C.T.IIp.P, JI3 2

I13.12 OMBUIIEMEIE TUITUIBI.
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2.2

buononumeps! u ux
CTPYKTYpHBIE
KOMITOH €HTHI.

I13.13 a-AmMuHokucinorsl.beaku u
nentuasl. J13.12 KayectBeHHbie
peaKIuu Ha 0.-aMUHOKHCIIOTHI.

C.T.Ip,P. J13

I13.14 YrneBonupl.

JI3.13 IIpo6a Tpommepa, peaxius
CenuBanoBa, BOCCTAHOBJICHHE
aMMHUAYHOTO pacTBOpa
TUAPOKCHIIA cepedpa TIIFOKO030H,
OTCYTCTBHUC BOCCTaHaBHI/IBaIOH_Ieﬁ
CIIOCOOHOCTH Yy Caxapo3bl.
KauectBennas peaKnuus Ha
Kpaxmad.

C.T.IIp,P. T3

I13.15 Buonornuecku BaxHble
TeTEPOITUKINYECKUE COCTUH CHUS.

C.T.Ip,P. J13

[13.16 HyknenHOBBIE KHCIIOTHI

C.T.IIp,P. 13

[13.17 PyOexxHblif KOHTPOIIb.

KonNe2

3ayer.

UTOI'O:

34

Dopmvl mekywe2o KOHmpoas ycnesaemocmu (¢ cokpawenusmu): T — mecmuposanue, Ilp —

OYEHKA O0CB0€HUA NPpAKMU4eCKUx HABbIKOE, P — muanucanue u sawuma pegbepama, C -

cobecedosanue no KOHMpoabHuIM eonpocam, Konnoxeuym, Kp -kommponvuas paboma , C3-

cumyayuoHuvle 3a0aqu, P3- pacuemusvie 3a0auu, JI3 — nabopamopHoe 3ausmue.

5.6. YueOHO-MeTOANMYECKOE 00ecTIedeHUE IJIsl CAMOCTOSITEIbHOM PadoThI 10 IMCUHUIINHE

5.6.1. CamocTosiTesibHAsA padoTa 00y4aromerocs mo TUCUMIJINHE

Ne | Pazgea Buasl CPC Bcero dopma
AUCIHUNIHHBI 4acoB KOHTPOJIs
Oo6mas xumus | PedepartuBubie cooOmenus ¢ C

1.1 | Buonoruuecku MOJITOTOBKON MYJIbTUMEAUMHBIX P3
aKTUBHBIE npezeHTanuil [ToaroToBka k 2 P
HU3KOMOJIEKYJISIPHBIE KOHTPOJIbHOH paboTe , TECTUPOBAHUIO, T
HEOpPraHUYECKUe nabopaTopHoit padoTe. IIp
BellecTBa  (CTpOEHHUe, KpNel
CBOICTBA, Yy4yacTHE B
(bYHKIIMOHUPOBaHUE
JKUBBIX CHCTEM.

DneMeHThl XuMU4eckoil | PacueTHble 3amauu. PeepatuBHbie P3
TEPMOJIMHAMUKH, COOOIIEHHS C TTOT OTOBKOM 2 Ip

1.2 | TepMmoaMHAMUKH MYJIbTUMEIUWHBIX IPE3EHTALUN. KpNe2

pacTBOPOB u | [TonroToBKa K KOHTPOJBLHOU U C

11




XUMHYECKOM KMHETUKHU

nabopaTopHO# paboTe.

OCHOBHBIE THUIIBI PedepatuBnbIe COOOIIICHHS c P

1.3 | XuMHUYECKUX HOJITOTOBKON MYJIbTUMEAUUHBIX T
paBHOBECUN U IIpEe3EH Taluu ITonroroBka K Ilp
MIPOIIECCOB B TECTUPOBAHUIO, 1a00pPaTOPHOI padoTe. KonNel
(GYHKIIMOHUPOBAHUU Pa6ora Cc 3JIEKTPOHHBIMHU C
JKUBBIX CHCTEM 00pa3oBaTeIbHBIMU pecypcamu,

pa3sMEIIEHHBIMM B 3JIEKTPOHHOMU
nH(popMmarmonHoi cucreme JI'MYV.

1.4 | ®usnyeckas xumus PedepaTuBHbIe COOOIICHHS O C
MIOBEPXHOCTHBIX 3aJJaHUIO IPENOJaBaTENsl C P
SIBJICHUH B MMOJITOTOBKON MYJIbTUMEAUUHBIX T
(bYHKIIMOHUPOBAHUU npe3eHTanuii. Pabora c KpNe3
KUBBIX CUCTEM. AIIEKTPOHHBIMH 00pa30BaTEIbLHBIMU

pecypcaMu, pa3MeIIeHHbIMU B
3JIEKTPOHHO-UH POPMAIIMOHHON
cucteme JI'MYVY. Ilogroroeka
TECTUPOBAHUIO, TOJATOTOBKA K
KOJIJIOKBUYMY, JJAOOpaTOpHOU padorTe.

1.5 | ®usnueckass XuMus PedepatuBHBIC COOOIICHUS C KpNe4
JHCIIEPCHBIX CHCTEM B IIOATrOTOBKOM MYJIbTUMEIUNHBIX P
(YHKIIMOHUPOBAHUH TIpe3CHTAILAM . . C

[TonroroBka K KOHTPOJIBHOM paborTe, ITp
JKUBBIX CUCTEM.
nabopaTopHOil paboTe

2.1 | buoopranuyeckas
XuMusi. Peakironnas IloaroToBka K IIPaKTUIE€CKUM IIp,P,T,C
CIOCOOHOCTb 3aJJaHUAM.

OpraHUYECKUX ITonroroBka K TEKyIIEMY TECTOBOMY
COCI[HHCHHIZ KOHTPOJIIO. Brinonnenune
[Homu - u BHEAyIMTOPHBIX 3aJaHui — pedepart.
rerepoQyHKLIHOHAIbHbIE

COEIMHEHMS,

y4acTBYIOLIME B

nporeccax

JKU3HENIEATEIbHOCTH.
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buononumeps! 1 ux [TonroroBka K MpakTHUYECKUM
2.2 | CTpYKTypHbIE 3a7laHUSM. Ip,P,C,KonNe2
KOMITOHEHTHI. BrimonHeHne BHeayIUTOPHBIX 10
3amanuii — pedepar.
[TonroroBka K py0€XHOMY KOHTPOJIIO .
IToaroroBka k 3a4ery
IToBTOpEHME U 3aKpenIeHUE
M3y4eHHOro MaTepuana (padora ¢
JICKIIMOHHBIM MaTEPHAJIOM, YIeOH O
JUTEPATYpON).
Hroro : 24

*opmoli npomexncymoyHoli ammecmayuu Asasemca 3ayem. Popmvl mexyujeco KOHMpOJis

yenesaemocmu (¢ cokpawjenusmu): T — mecmuposanue, IIp — oyenka 0Cc80eHUsL NPAKMUYECKUX
Haevikoe , P — manucanue u sawuma pegepama, C — cobecedosanue no KOHMPOTLHBIM

séonpocam, Kon-xonnoxeuym, Kp -kommponvnas paboma C3- cumyayuonnvle 3adauu, P3 -

pacuemnule 3a0auu, PK- pybescHuiil Konmpoo.

5.6.2. Tembl pepepaToB N0 CAMOCTOATEIbHOM padoTe 00y4arOIUXCSH:

1 PA3JIEJI 1.1 (U/I-lonk-5, UJ{-20nk-5 )
1. Meauko-6nonoruueckasi pojib 3JIEMEHTOB S-0JI0Ka.
2. Menuko-0uonorudeckas poJib JJIEMEHTOB P-0JI0Ka.
3. Meauko-6uotorudeckas poJib 3JeMeHToB d-0710Ka.
4. Kakue metainisl BBIOMparOT cede muranasl? (Ob61iee 3HaKOMCTBO ¢ KoHIenuen [Tupcona).
5. CtpoeHue 1 CBOWCTBA KOMIIJIEKCOB TTEPEHOCUUKOB KHCIIOpOaIa
PA3JEJI 1.2 (MA-lonk-5 A-20mk-5)
1. )KuBoii opraHu3M 1 TEPMOJUHAMUKA.
2. KanopuitHOCTh MUILEBBIX TPOAYKTOB, IPUHIIUITBI COCTABJICHUSI IUET K PALIMOHY.
3. DHeprus akTUBaLIUH.
4. TepmonMHAMUYECKUI aCIIEKT XUMUYECKOI'O PAaBHOBECH .
5.HanpaBneHne NpoTeKaHUsI XUMUYECKUX PEAKIHH.

PA3JIEJI 1.3 (M-lonk-5, U/I-20mnk-5)

1.Boxa — yHuBepcabHBIH pacTBOpUTETb. AHOMAIUU (PU3NYECKUX CBOICTB BOJIBI.
2. Menuko-01oJIOTHYecKOe 3HaU€HNEe 0CMOCa U OCMOTHYECKOT O JaBICHUS.

3. ®U3UKO-XUMHUYECKHUE OCHOBBI BOJTHO-3JICKTPOHHOTO OaiaHca B OpraHu3Me.

4. Atimmo3, agkanos.

5.R-ocHOBHOE paBHOBECHE U IIETIOUHON PE3EPB KPOBH.

6. CocTaB 1 KOHIIEHTPAI[MU KOMIIOHEHTOB (DU3HOJIOTHYECKUX PACTBOPOB.

PA3JIEJI 1.4 (MU-20mk-5 )

1. Ilpumenenue ITAB B xupypruun. Crpoenne I[IAB. Mexanusm neicraus.
2. Ancop6rusi. Buasl ancopOLnoHHON Tepanuu.

PA3JIEJ 1.5 (U-1lonk-s, UA-20nk-5 )
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1. MunennooOpa3oBanue. SIBjaeHre COMOOUIM3AIUN B MEIUIMHE U (hapMaIlHiH.

2. SIBneHus KOaryJjasuuu, KOJUIOMAHON 3alIUThl U MENTU3aLUU B )KUBOM OPraHU3Me.
PA3JEJ 2.1 (MA-lonk-sUA-20nk-5 )

1. Ontrnyeckas u3oMepust OKCUKUCIOT. Paniemuueckue cmecu.

2. Peakuuy nuKIM3anuy U 3JIMMAHAPOBAHUS OKCUKHCIIOT.

3. JIByX- U TPEXOCHOBHBIE OKCHKHUCIOTHL. VX 3HaUeHNEe B OMOJIIOTUH U METULIUHE.

4. CanmuuuiioBasi KUCJIOTa U €€ MPOU3BOIHBIE.

5. Hammune o-CH-KHCIOTHOTO IEHTpa B OKCOCOSTUHEHHIX KaK MpUYrHa o0pa3oBaHus cBsi3u C-
C B peakiusx in vivo.

PA3JIEJI 2.2 (U-1lonk-s, U]I-20nk-5)

1. 'erepononucaxapunsl. ['manypoHoBas KucioTa.

2. 'erepononucaxapuabl. XOHAPOUTHHCYIb(ATHI

3. 'erepononucaxapuasl. I'enapus.

4. Ponb BOTOPOAHBIX CBsI3€l B KauecTBe (pakTopa caMOOpraHU3aIuy )KUBBIX CHCTEM.
®opMupoBaHue BOAOPOIHBIX cBsize Mexay cTpykTypamu JJHK n PHK.

5.ITpunnun kommiaeMmeHTapaocT. Kak ato paboraet?

6.XuMuueckas npuponaa koponopupyca SARS-CoV-2.

7 «Xumepa» u COVID-19.

VI.OINEHOYHBIE CPEJICTBA JJIsd TEKYHIET'O KOHTPOJIA
YCIEBAEMOCTHA U TPOMEXYTOYHOM ATTECTAIIMHA IO UTOTAM
OCBOEHUA JTNCHUTIJIMHBI

@oHJ OLICHOYHBIX CPEACTB B IOJHOM KOMILJIEKTE ,JJIsI TEKYIIero KOHTPOJs
YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTECTallMM [0 UTOraM OCBOEHUS JMCLUUILIMHBI, pa3paboTaH
B (opMe caMOCTOSTENBHOIO JOKyMEHTa B BHUJE MpHJIOKEHHEe K paboueil mnporpamme
mucuumauasl. (Ipunoxenue 1)

6.1. Ilepeyenb KOoMNeTEeHUMI ¢ YKa3aHMEM 3TAaNOB UX ()OPMHUPOBAHUS B Ipolecce
O0CBOEHHUSs padoyeil MPOrpaMMbl IMCHHUILINHBI

Kon HaumenoBanue pa3zgena DopMbl KOHTPOJIA
KOHTPOJIMPYeMOM AUCHUIIMHBI
KOMIIETECHIIUH
N-lomnk-s O6mas xumus. buonornyecku P, T, P3, Kp,Ilp
N-2omk-5 AKTUBHBIEC HU3KOMOJIEKYJISIPHbIE

HEOpPraHW4YecKHe BEIEeCTBa (CTPOEHHUE,
CBOICTBA, y4acTH B
(YHKIIMOHUPOBAHUE )KUBBIX CHCTEM)
DNEeMEHTBI XUMUYECKOU
TEPMOAMHAMUKH, TEPMOAMHAMUKI
pacTBOPOB U XUMHUYECKON KUHETHKHU.

DeMEeHThl XUMHYECKOM C, T,P,Ilp,Kp,C3,P3
NJI-lomnk-s TEPMOJMHAMUKHU, TEPMOJNHAMUKHU
NJ1-2omk-5 pacTBOPOB M XMMHUYECKON KHHETHUKH.
NJI-lomnk-s OCHOBHBIC TUITBI XUMHUYECKUX P,C.IIp,Kon, C3,P3,T.
N1-20mk-5 PaBHOBECHUI U MPOLECCOB B

(YHKIIMOHUPOBAHUH KUBBIX CUCTEM.

N/1-1lomnk-5 dusnyeckasi XUMUs MOBEPXHOCTHBIX C.P.IIp,T,Kp.
N-20omk-5 SBJICHUH B QYHKIIMOHUPOBAHUY SKUBBIX
CUCTEM.
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N-lomnk-s dusnyeckass XUMus JUCIIEPCHBIX C,P.ITp,Kp
N-2omk-5 cucTeM B (DYHKIIMOHHPOBAHUH JKUBBIX

CUCTEM.
NJI-lomnk-s buoopranuueckas xumus. [lonm - u C,PIIp, T
N-20omnk-5 rerepo(yHKIMOHAIbHBIE COEAUHEHUS,

y4acTBYIOIIME B IIpoLeccax

KHU3HEAESTEIbHOCTH.
N-1lonk-s buononuMeps! 1 UX CTPYKTYpHBIE C.P.IIp,Komn.
N/I-201k-5 KOMITOH €HTHI.

6.1.2. OueHo4HbIE CPeACTBA AJIsl TEKYLIEI0 KOHTPOJIS yCIIeBaeMOCTH

I[J'Iﬂ TCKYIICTIO KOHTPOJI YCIICBACMOCTH JUCHUIIIIMHEC UCITIOJIb3YIOT CICAYIOIINEC
OILICHOYHLIC CPEACTBA:

1) TunoBbIe 3a7aHus AJsl OLIEHUBAHUS Pe3YJIbTATOB OCBOECHHS KOMIETEHIIHH HA YPOBHE

«3HaTh» ( OCHOBBI XMMHUU OMOT'€HHBIX SJIEMEHTOB, HX POJIb B KU3HEACATCIILHOCTH OpraHU3Ma;

CYTh METAJJIOJIMTAHIHOrO OajlaHCca B OPraHU3Me U IPUYHHBI €r0 HAPYIICHHS.) |
TECTUPOBAHHUE

Pa3znen 1.1 buosornyeckn akTUBHbIe HU3KOMOJIEKYJISIPHbIE HEOPraHHYeCKHe BellecTBa.

I13.1.buorennsie smemenTsl. KoMITIeKCHBIE COETUHEHUS

Ko xourposmpyemoii komnerenuuu OITK-5 ( U-20mk-5 )

buorennsie 31eMeHTHI

1. DHneMuueckue 3a00JIeBaHMs CBSI3aHBI:  |C POCTOM UEJIOBEKa

!c 0COOEHHOCTAMU OPraHU3MOB !c pe)KMMOM CHA U OTJbIXa

I+c OMOreOXUMUYECKUM COCTOSITHHEM Cpelbl OOMTaHus  !|C BECOM YelmoBeKa

2. Hanmuume B opraHu3Me IOCTOSHHOW MPUMECH MOHOB CTPOHIUS HapsIy C MOHAMH KaJbIIHS
oOBsICHsETCS: paznuyuemM pa3MepoB UX HOHOB

l+CcX0/CTBOM pa3MepoB UX HOHOB !pa3nuurieM CTpPOEHUSI UX aTOMOB

3. K OuoreHHbIM OTHOCSATCS SJIEMEHTHI: ! coepKaniiecs B IMHIIEe

|+HEe0OX0oMUMBIE JUTS )KU3HEACATEIPHOCTH OpraHu3Ma

lmornaaronye B Opranu3M U3 OKPYKaroe Cpessl

lmomaaronme B Opranu3M U3 BHYTPEHHEH CpeIbl

4. Bo Bcex COENMHEHHUSX, COACPXKAIIMXCS B JKMBBIX OpraHM3Max, BOAOPOJ HMMEET  CTENEHb
okucnenus:! +1 0 -1

5. Hatpuii u TMTAN HAKaIJIMBAKOTCS:

!BO BHYTPUKJIETOUHOM KUAKOCTH  !+BO BHEKJIETOYHOM KUJIKOCTU

6. Kanuii, pyOunuii u 1ie3uil HakarIuBarTCsA B OpraHu3Me :

!+BO BHYTPHUKJIETOYHOM JKUIKOCTU !BO BHEKJIETOYHOM KHIKOCTH

7. B opranusme HaTpHil HaxoauTCs B BUjAE coneit: !xmopunos !dpocdaron

!BO1OpOI0KapOOHATOB !+BceX, BBILIE NEPEUUCICHHBIX COCIMHEHU I

8. Tlocrosiunoe wu30bITouHoe morpedsenne NaCl — crmocoOCTByeT MOSBICHHIO B OpraHU3Me
OCMOTHYECKOW: !+TUNEPTOHHHU !TUMOTOHUU  !M300CMUU

9. 'mnepronunueckue pactBopsl NaCl obnanaroT cBOHCTBOM: l06e30onmMBatOIIM
|+aHTUMHUKPOOHBIM | cra3sM oMM THYECKUM

! perysiuy 0OCMOTHYECKOr0 roMeocTas3a

10. ITpumenerne NaHCO3 B 60mb1HX 103aX MPUBOIUT K:

!+am<ano3y !TOBBINIEHUIO KHCIOTHOCTH KEITyJOYHOr'o COKa

!aHI/I)IOSY |MMOHMK. KMCJIOTHOCTH KCIYJOYHOIro COKa
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11. Kanwuii B OOJIbIIMHCTBE CIy4YacB SIBISICTCS aHTarOHUCTOM:

Icepebpa 6poma !+HaTpus 'pyOouams le3ust

12. [Ipu KaJaMeBOM HCTOIICHUH TPUMEHSIOT:

I1+KCl INaCl INaHCO3; KHCO3

13. 'maBHBIM KOMIIOHEHTOM KOCTHOM TKaHHM sBisercs: !+Ca Mg 'Ba !Sr

14. KommuiekcooOpa3oBareneM B XJIOPO(HILIE SIBISETCS HOH:

I+Mg?* 'Ca?* 'Ba?* 1Sr2

15. VloHBI Kasblus MOJABIISIOT aKTUBHOCTh MHOTUX (DEPMEHTOB, aKTUBUPYEMbIX HOHAMH
IBa?'1+Mg?* IMn?*

Kpurtepuu oueHKH TeKYyIllero KOHTPOJIsl ycreBaeMOCTH (TecTHPOBaHue):

«OTIHIHOY: 100-90%

«Xoporoy: 89-70%
«Y IOBIIETBOPUTEINBLHO: 69-51%

AN NI

«HeynoBieTBOpUTEIBLHOY: <50%

ISr2

2) TunoBsble 3a1aHNS 1JI51 OLlEHMBAHUS Pe3yJbTATOB 0CBOEHHS KOMIIETEHIIMU HA YPOBHE

«YMeTb» (MHTEpIPETUPOBATh JaHHBIC OCHOBHBIX (DH3MKO-XHMMHUYECKHX, MATEMATUICCKUX
€CTECTBEHHOHAYYHBIX METO/JIOB HCCIICAOBAHMS IIPH PELICHUH NPO(ECCHOHATBHBIX 33/1a4 ):
PE®EPAT

u

Pa3znen 1.4 ®@usnyeckasi XMMHUsl MOBEPXHOCTHBIX SIBJI€HUI B (PYHKUMOHUPOBAHUM KMBBIX

cHCTeM.
Kox konTposmpyemoii komnerenuuu OITK-5 ( U-2 onk-5 )

1. [Ipumenenue I1AB B xupypruu. Ctpoenne I[TAB. Mexanusm neiicraus.
2. Ancop6ius. Buabl ancopOIIMOHHON Tepamnuu.

Kputepuu oneHkn Tekynero KOHTpoJs (pedepar):

. Hosusna pedepupoBanHoro tekcra: Mmakc. — 20 6anos;

. CrerneHb pacKpbITHS CYIIHOCTH MPoOieMbl: Makc. — 30 6asios;
. O60CHOBaHHOCTH BBIOOpA HCTOYHUKOB: Makc. — 20 6asios;

. Cobmoienne TpedoBaHul K 0(OPMIICHHIO: MaKcC. — 15 6aios;
. I'pamotHOCTB: Makc. — 15 Oasos.

OuennBanue pedepara:

Pedepatr ounenuBaercs mo 100 OammpbHOW mIKane, Oajdbl TEPEBOMSTCS B OIEHKH

YCIIEBAEMOCTH CJIEAYIOMIUM 00pa3oM (OayTbl yYHUTHIBAIOTCS B MPOLIECCE TEKYIIEH OLIEHKH

3HaHMM IPOrpaMMHOI0 MaTepuaa):

86 — 100 0a/I0B — «OTJIIMYHOY;

70 — 75 6ajioB — «XOPOIIOY;

51 — 69 6aIoB — «yAOBJIETBOPUTEIHHO;
MeHe 51 6anna — «HeyIOBIECTBOPUTEIEHOY.

ANANENRN

CUTYAIIMOHHBIE U PACUETHBIE 3ATAYHN
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Pasnen 1.3 OcHoBHble THIOBI XUMHYECKMX PABHOBeCHl M  IPOLECCOB B
(pYHKUHMOHMPOBAHUM KUBBIX CUCTEM .

I13 Ne6. KosuturatTuBHbIe CBOMCTBA PacTBOPOB.

Ko konTposmpyemoii komnerenuuu OITK-5 (MA-20mks ).

1. Auuno3 wiM ankajao3 HapyllaeT MEXaHW3MbI IIEPEHOCA KHCIOPOAa TeMOIrIOOMHOM KPOBH.
[eMOra00MH y4acTBYET B HECKOJILKUX PaBHOBECHSX, OOLIMM PE3YILTAT KOTOPBIX MOXKHO
NPUOJIU3UTENBHO OIUCATh YPABHEHHEM:
+ — +
HeH*®oan) + O2Boan) Hg O2Boan + H Bsoan)
B kakyio CTOpOHY CMeIIaeTcst TO paBHOBECHE MPHU anuao3e?
[TosicHUTE TTOYEMY DTO MIPUBOIUT K KUCIIOPOJHOMY T'OJIOAaHUIO.
2. Kownrnentpanus nonoB H¥ o) U3MEHSIETCS B pe3ylabTaTe M3MEHEHHS CKOPOCTH YAATICHHSI
CO2 u3 nierkux. DTOMY MPOIECCY COOTBETCTBYET PABHOBECHUE:
o —_
H*®oan + HCO3 Boan)y < H2 CO3 oan) < H20 ok + COxm)
[MosicuuTe, ouemy noBbiienre KoueHTpaun CO2 BHI3BIBAET aIU103?

3. Y 60onpHOrO, AOCTaBIEHHOTO B KIMHUKY, pH kpoBu 7,49. lllenounsie pe3epBsl MOBBILICHEI,
nasnenue CO2 camxeno. Kakoit Bun KOC na6monaercst y 601bHOT0?
a) MeTaboIMUeCKUil HEKOMIIEHCUPOBAHHbBIN allu103

0) ra3oBbIif HEKOMIICHCHPOBAHHBIN AJIKAJI03
B) T'a30BbIil KOMIIEH CUPOBAHHBIN aJIKajo3

I') METa0OJIMYECKHI KOMIICHCUPOBAHHBIN aJIKaJI03.

Kpurepun oneHKH TeKylero KOHTpoJs ycnesaeMocTn (CUTyallnOHHBIE U pacyeTHBIE
3aJa4n):
«OTIUYHOY:
OTBeT Ha BOMPOC 33/1a4u J1aH MpaBHIbHBINA. OO0bICHEHHE X0Aa €€ peleHus IopodHoe,
MocJieIoBaTeNbHOE, TPAMOTHOE, C TEOPETUYECKUMHU 00OCHOBAHUSIMH (B T.4. U3 JICKIIMOHHOTO
Kypca), C HeOOXOIUMBIMU CXeMaTHUYECKUMH U300pakeHUIMHU, OTBETHI Ha JOTOIHUTEIbHbIE

BOITPOCHI BEHHBIC U qyETKHE.

v «Xopoloy:
OTBeT Ha BOIpOC 3a7a4u J1aH NpaBuiIbHBINA. OObsICHEHNE X0/a €€ pelIeHus moaApooHoe,

HO HEJJOCTATOYHO JIOTUYHOE, C €IMHUYHBIMU OIIMOKAMU B IETAJAX, HEKOTOPBIMHU
3aTPYAHEHUSIMU B TEOPETUUECKOM 00OCHOBAHMH (B T.4. U3 JICKIIMOHHOT'O MaTepuana), B
CXEMaTHYECKUX U300pakEeHUSX U OTBETHI Ha JIOMOJHUTENbHBIE BOITPOCHI BEPHBIE, HO
HEJ0CTATOYHO YETKUE.

v «Y0BIETBOPUTEIBLHOY:
OTBeT Ha BOMPOC 3a/1a4u JaH MpaBuiIbHBIA. OOBsICHEHNE X012 €€ pelIeHUs

HEI0CTaTOYHO I1OJHOE, HEMOCIEI0BaTEIbHOE, ¢ OIIMOKaMH, cIa0bIM TEOPETUYECKUM
000CHOBaHUEM (B T.4. JIEKI[MOHHBIM MaTE€pPHAJIOM), CO 3HAUUTEJIbHBIMU 3aTPYAHEHUSMU U
olMOKaMH B CXeMaTH4eCKUX U300pakeHUAX, OTBETHI Ha JIOMOJIHUTEIbHBIE BOIPOCHI
HEI0CTATOYHO YETKHE, C OUIMOKaMHU B JeTalIsX.

v «HeynoBIETBOPUTEILHOY:
OTBeT Ha BOMPOC 3a/1auu JaH HenpaBWIbHBIA. OOBsICHEHHE X0Aa €€ peleHus JaHO

HEMOJHOE, HEMOCIe0BaTeNbHOe, C TPYObIMU OInOKaMu, 0€3 TeopeTH4eckoro 000CHOBaHUS (B
T.4. JICKIIAOHHBIM MaTEPHAaJIOM); OTBETHI Ha JIOTIOJIHUTEIILHBIC BOIIPOCH HEMPaBUIIbHBIC
(OTCYTCTBYIOT).
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KOHTPOJIBHBIE PABOTbI
KonTtpoabHnas padora Ne2

Pasznes 1.2 : DiieMeHTBbI XUMHMYECKOM TEPMOAMHAMUKH, TEPMOJIMHAMUKHU PACTBOPOB U
XHMHYECKOH KHHETHKH

I13 Ne2. Tepmoannamuka.

Kox konTposmpyemoii komnerenuuu OITK-5 (U/-1lomk-s ).

Buier Nel

1. Xumuueckas TepMOIUHAMUKA KaK TEOPETUUECKast OCHOBA OMOIHEPr e THKH.

2. BBIYMCINTH U3MEHEHUE SHTAIBINHM B CTAaHAAPTHBIX ycioBusX peakunu 4NH3n+50::) =
ANOy) + 6H20¢) ecnm  cranmapTHbIE SHTAJIBIUU OOPa30BaHMS BEIIECTB yYacCTBYIOIIUX B
peakiuu paBHbL— 46K [x/Monb (NH3); 91 klx/mMonb (NO); — 286 xlx/moins (H20).

a)— 1168  ©0) 896 B) 448 r)-448
3. Ha ocHoBanuu 3akoHa ['ecca paccunmTtaiiTe sHEpreTMUECKHE 3aTpaThl CTYJEHTA 3a CYTKH,
€ClIu B CyTKH OH ynotpeOisier: 8 r 6enka, 80 r xupos, 400 r yrieBonoB.  Ilpu cropanum 1 r

Oenka, *upa, yrieBoqaoB Beaensercs 4,2; 9,5; 4,3 k/[>K COOTBETCTBEHHO.
a)2514 ©6) 2500 B) 3000 r)3200

Kputepuu ounenkm Tekymero KOHTpoJs ycneBaemocTu ( Kourpoabhas padora):
«OTANYHO»:

CryneHT uMmeeT riiy0oKre 3HaHUsI yueOHOT0 MaTepraia Mo TeMe MPAKTHIECKOT0 3aHATUS
«Tepmogunamukay. CHopMyaHpoBai U U3TOKUI MOIHBIA U TPaBUIBHBIN OTBET Ha
TEOPETHUECKUI BOMPOC C COOIIOIEHUEM JIOTUKH U3JIOKEeHUE MaTepuana. [IpaBuibHO permmi u
oopMHIT TPEIOKESHHBIE 33/1a4H.

«Xoponio»:

CryneHT mokasaj 3HaHHs y4eOHOro MaTepuaia, YCBOMI OCHOBHYIO TUTEPATypy. B nmucbmMeHHoi
dbopMe JeMOHCTPUPYET 3HAHUS TEOPETHUECKOTO U MPAKTUYECKOr0 MaTepralia 1o TaHHON TeMe,
JIOITyCKasi He3HAYUTEIIbHbIe HE TOYHOCTH B OTBETE HAa TEOPETHYECKUI BOMPOC MM OPOPMIICHHE
OTBETA Ha MPEUIOKEHHBIE 3a1a4UH.

«Y IOBJIICTBOPUTEIBLHO:

CTy/eHT B 1I€JIOM OCBOMJI MaTepuajl MPaKTHICCKOTO 3aHATHS, HO 3aTPYIHSIETCS C MPAaBHIIbHOMN
OIICHKOM MPEI0KEHHOH 3a/1a4H, Ta€T HEMOIHBIA OTBET HA MPEIJIOKECHHBIA TEOPETUYCCKHMA
BOIIPOC.

«HeynoBJIECTBOPUTEILHO:

CTyaeHT UMeeT CyLIeCTBEHHbIE ITPOOEIIbl B 3HAHUSIX OCHOBHOI'O Y4eOHOro MaTepuasa
MPAKTUYECKOTO 3aHITUS, TOTHOCTHIO HE PACKPBLI COJIep)KaHUE BOMPOCA, IA€T HE BEPHYIO
OLICHKY CUTYalll{ B MIPEAJIOAKEHHBIX 3a/1a4ax, HE IPAaBUJIBHO UX pEelIaeT.
HeynoBneTBopuTenbHast OLlEHKA BBICTABIISIETCS CTYIEHTY OTKAa3aBIIEMYCs IUCbMEHHO OTBEYATh
Ha BOIMPOCHI OUJIETHI.

COBECEJOBAHME 110 KOHTPOJIbHBIM BOITPOCAM

Paznen 2.2:buonosuMepbl M HX CTPYKTYPHbIE KOMIIOHEHTHI .
I13.15.Hyk/1eHHOBBIE KHCJIOTHI
Koxa konrpoaupyemoii kommerenmun OITK-5 ( UJI-1lomnk-s5 ).

1. HI/IpI/IMI/II[I/IHOBBIe U IIYPUHOBLIC HYKJICHHOBBIC OCHOBAHHA HU HX
COKpaIleHHbIe 0003HAUYEHHUS.
1. CtpoeHue HyKJI€03U10B.
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3. CtpoeHue HyKJICOTUIOB U UX Ha3BaHUS Kak (pocdaToB.

4. [IpuHuMn cTpoeHHs] MONMHYKICOTUAHOW Ienu (TepBUYHAS CTPYKTypa
JHK u PHK).
3. KommieMeHTapHOCT, ~ HYKJIIEMHOBBIX ~ OCHOBAaHMHM  Kak  MpUYHHA

crabuimsanuu aBoitHoi cnupanu JJHK.

4, [Momuuykneosundocdarsl 1 UX ydacTHe B OMOXMMHUYECKHX IMPOIEeccax
nepeHoca (GochaTHbIX TPYIIIL.

5. CrpoeHne HUKOTHHaMHIHBIX KodepmentoB — HAJJ® u HAJD*
(oxucnennsie popmer) 1 HAJ/IH u ero dochara HAJIPH (BoccranoBiieHHBIE (POPMBI).
6. [lepeHoc THUAPUA-MOHA KaK XUMHUYECKass OCHOBA OKHCIUTEIbHO-

BOCCTaHOBHUTEIIBHOTO aeticTBus cucteMbl HAJ[*/HAJIH.

KpuTepuu oeHKH TEeKyero KOHTPOJIsi yCIieBaeMoCTH
(CobecenoBanne o KOHTPOJIbLHBIM BONIPOCaM):

v «OTarYHON:

CTygeHT uMmeeT riuyOOKHMe 3HaHMS Y4eOHOro Marepuaa I0 TEME JAHHOIrO 3aHsATHS,
chopMyIMpOBal MOJHBIA U MPaBUIBHBIA OTBET HA BONPOCH TEMBI 3aHATHUS, C COOJIOIEHHEM
JIOTMKH M3JI0KEHMs MaTepHaya, IOKa3blBAeT YCBOCHHE B3aUMOCBA3U OCHOBHBIX IOHATHH M
TEPMHUHOB, CMOI OTBETUTh HAa BCE YTOYHSAIOLMIME W JONOJHUTEIbHBIE BOHpPochl. CTymeHT
JIEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO ¥ IMIPAKTUUYECKOr0 MaTEPUaIa 110 TEME 3aHATHUS.

v «Xoporoy:

CTyaeHT moKasaj 3HaHue y4eOHOro MaTepuala, YCBOWJ OCHOBHYIO JIMTEPATYpy, CMOT
OTBETHUTH IIOYTH IIOJIHO HA BCE 3aJaHHBIE JONOJIHUTENLHBIE H YTOYHAIOMIUE BOIPOChl. CTyIeHT
JIEMOHCTPUPYET 3HAHMS TEOPETHYECKOrO M IIPAKTUYECKOrO Marepuaa IO TeMeE 3aHsTHS,
JIOIyCKas HE3HAUYUTEIbHbIE HETOYHOCTH.

v «Y Z10BJIETBOPUTEIBLHOR:

CTyneHT B 1I€JOM OCBOMJI MaTephaj MPAKTUYECKOTO 3aHATHS, OTBETHJI HE Ha BCE
YTOUHAOMWEC U JOMOJIHUTCIBHBIC BOIIPOCHI. CTy,HeHT 3aTPyaAHACTCA C HpaBHHBHOﬁ OHeHKOﬁ
MPEJIOKEHHOTO0  BOMpPOCa, MaéT HEMOJHBIM OTBET, TPEOYIOUMI HABOISIIMX BOIPOCOB
IpernoaBaTess.

v «HeynoBaeTBOPUTEIBLHOR:

CTyneHT MMeeT CylleCTBEHHbIE MPOoOeNbl B 3HAHUSIX OCHOBHOIO y4eOHOrO MaTrepHala
IIPAKTUYECKOT0 3aHATHUSA, IIOJTHOCTBIO HE PACKPBLI COAEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTH Ha
YTOYHSIIOIIME U JONOJHUTEIbHBIE BOMpPOCHl. CTynEeHT AA€T HEBEPHYIO OLEHKY CHUTYaluH,
HENpaBUIbHO BBHIOMpPAET aJropuT™M aAeicTBuil. HeynoBnerBopuTenbHas OLIEHKA BBICTaBISETCS
CTYJIEHTY, OTKAa3aBIIEMYCSl OTBEYaTh HA BOIPOCHI TEMBI IIPAKTUYECKOTO 3aHITHSL.

3) Tunoseble 3agaHus 11l OHCHNBAHNUSA Pe3yJIbTATOB ¢(pOPMHUPOBAHHOCTH
KOMIIETeHIIMM Ha YpoBHe «BiageTs» (pemaTh yCIOKHEHHbIE 331a4l HAa OCHOBE
nprOOpETEeHHBIX 3HAHUM, YMEHUHN U HaBBIKOB, C UX IIPUMEHEHUEM B HETUIIMYHBIX CUTYalUsIX,
bopmupyeTcst B mpoliecce MPakTUIECKOM AeATeIbHOCTH):

KOJUVIOKBUYM

Paznen 1.3 I13.9 KosturaruBHble cBoiicTBa pacTBOpoB. Knci10THO-0CHOBHOE paBHOBecHe.
I'mapoan3 coieii. BygepHblie cucrembl
Ko konTposmpyemoii komnerenuuu OITK-5 ( UA-1-onk-s, U[I-20mk5 )
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KOHTpOJ’II)HI)Ie BOIIPOCHI U 3a1aHUA

KoauraruHble CBOICTBAa paCTBOPOB.

1. PacTBOpBI, NX KJIacCH (pUKALIKSL.

2. CrocoObl BbIpaXKe€HUsl KOHLEHTPAIMU pacTBOPOB (MaccoBasi A0Js, MOJIsipHAsi KOHIEHTpalus,
MOJISIpHAsi KOHLIGHTpAllKs SKBUBAJIEHTa, MOJIsUIbHAs KOHLEHTpaIus)..

3. KoMraTuBHBIE CBOMCTBA paCTBOPOB.

4. 3akoH Payns u crneacTBus U3 HETO.

5. DOynmockomuuecKkas ¢ KPUOCKOMHMYECKass KOHCTaHTBHL. MeToabl d30yJIMOCKONUU |
KPHOCKOITHH.

6. OcmMoc u ocMmMoTHyeckoe aaBieHue. Ponb ocMoca M OCMOTHYECKOTO JaBJI€HHS B
OMOJOTUYECKUX CUCTEMAX.

7. 3akon Bant-T'odda a1 HEINEKTPOIUTOB M 3NEKTPOIUTOB. V30TOHMYECKUI KO3 (DPHUIIHEHT,
ero pU3N4YeCcKHil CMBICI.

8. I'umno-, runep-, U30TOHUYECKHE PpaCTBOPHL. PacTBOPBI H30TOHUYHBIE KPOBH.

9. SIBnenue mia3mMoau3a, reMon3a 1 U300CMUH.

3agaum

1. B 300 r Bogs! pactBopuiau 0,5 moiis MoueBHUHBL. HaliTu moHMKEHUE TaBIEHUS HACBIILICHHOIO
napa Bojiel Hax pactBopoM nipu 100°C (po=101,3 kIIa).

2. B 720 r Bompl pactBopmid 1 Mosb ¢pykTo3bl. HaliTh moHMXKeHUE JaBieHHs Mapa
pactBoputens Haa pactBopom rpu 100 °C (p, = 101,3 kITa).

3. B 180 r Boas! pactBopuit 6 T MoueBuHbI ¢ My (CO(NH2)2) = 60 r/mous. Haliti naBienue napa
pactBOpuTens HaJl pactBopoM MoueBuHbI ripu 100°C (po=101,3 kIIa).

4. Haiigurte temmnepatypy kumnenus 0,1 mons/kr pactBopa NaCl (i = 1,92), a Ka6 = 0,563.

5. PaccuuTaiiTe, mpu Kakoil TeMIreparype H0JDKEH KPUCTAUIM3UPOBATHCS pACTBOP, COJIEpK AN
250 r rimroko3el B 1 1 Boas! (K, = 1,86).

6. I[Ipu pactBopenun 5 r BemectBa B 200 T BO/BI MOJTyYaeTCsl paCTBOP, KPUCTAIITU3UPYIOIIUNCS
npu -1,45 °C. Onpenenute MONEKyJsIpHYI0 Maccy BemecTs. (K, = 1,86).

7. Beruucnoure ocmotuueckoe nasieHue (B klla) pactBopa He ayekTponuTa, coaepxkaiiero 0,2
MoJTb BetecTBa B 44,8 11 pactBopa. R=8,31 kIla n/monb-K.

8. B 4 n Bozab! pactBopuan 1 Monb rimoko3sl. KakoBo ocMoTHUECKOE JaBIEHUE pacTBOpa IpU
0°C? R=8,31 klla n/monb-K.

9. B 22,4 n Boabl pacTBOpHIIM 2 MOJIb MO4YEBHHBL. KakoBO OCMOTHYECKOE JTaBIEHHUE pacTBopa
npu 0°C? R=8,31 klla ni/moinb-K.

10. Mmeercs 200 t pacrBopa rimoko3bl (CeH120s), comepikamero 7,2 T pacTBOPEHHOTO
BenlecTBa. TemnepaTtypa pactBopa paBHa 27°C. BbUMCINTG OCMOTHYECKOE JaBJIEHHE pacTBOpa.
R=8,31 klla i/mons K

11. B xakom o0beme Boabl cienyeT pactBoputh 0,5 MOJs HE 3JIEKTPONNTA, YTOOBI
ocMoTHuecKoe naBieHue pactsopa npu 0°C pasusuiock 1 atm? R=0,082 atv i1/moib-K.

CuryanuoHHble 32124

1. IIpy MaTOJOTMYECKUX COCTOSHHUSIX B OpPraHW3ME MOTYT BO3HHMKATh Pa3IUYHBIC BHUIbI
OTEKOB: 3aCTOMHBIC OTEKH (IIPU MEXAHMYECKUX IMOBPEKICHUSAX), CEPACUHbIC OTEKH, OTEKH IPU
TUTIONPOTEMHEMUSX (CHIDKEHHE KOHIICHTPALUU B KPOBU) U JIP.
a) OObBICHUTE MEXaHW3M BO3HUKHOBEHHS 3aCTOMHBIX OTEKOB, HCIOJNB3Yys CXeMy (U3HKO-
XHUMHYECKOH PeryJsisiii BOJHO-COJIEBOI0 OOMEHa.
0) KakoBbl (DM3MKO-XMMHYECKHE OCHOBBI BO3SHHUKHOBECHHS CEPACYHBIX OTEKOB, OTCKOB IIpHU
TUTIONPOTEUHEMUSX ?
B) Kakue Bup1 0TEKOB BbI 3HaeTE?
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2. bonpuryro onacHOCTh AJS KU3HU OOJBHOTO MPECTaBISIIOT OTEKHW MO3Ta, JITKUX, MPU
KOTOPBIX OJHHUM U3 CIOCOOOB OKa3aHUS TOMOIIM SBJSIETCS BBEACHUE THUIEPTOHUYECKHUX
PAcTBOPOB IIIOKO3BI.

a) llouemy mpu yrpoXarmuX S>KA3HU OTEKOB MO3ra, JIETKUX OOJBHOMY BBOMST
TUTIEPTOHUYECKUN PACTBOP TIFOKO3bI?

0) Kakue npenmyIecTsa UMEIOT PacTBOPHI TJIFOKO3BI IIEPE] paCTBOpaMHU HATPHS?

B) [loueMy mpu oTeKax HEIONMYCTUMO YIOTpeOIeHUE Coieii?

3. 'uno- u runepToHUYECKNE PacTBOPHI HAXOAAT HMIMPOKOE MPUMEHEHHE B MeauiHe. J{is
NPaBWJIBHOTO OKa3aHHWd NOMOLIM OOJbHOMY Bpau JODKEH 3HaTh (U3UKO-XUMHUYECKHE
OCHOBHBI€ CTa/INU TUIIO- U TUIIEPTOHUYECKHUX PACTBOPOB.

a) OOBACHUTD, TOYEMY IIPU AIJIEPTUUECKUX PEAKIUAX, COMPOBOXKIAIOIINXCS OTEKAMU TKAaHEH, B
OpraHu3M BBOAST KOHI[eHTpupoBaHHbIe pacTBopsl CaClz (10%), rimoko3st (20%).

6) OOBsCHMTE MEXaHM3M IPOTUBOMUKPOOHOrO JEHCTBUS THUIEPTOHUYECKHX pacTBOPOB,
MPUMEHSEMBIX JJI IPOMBIBaHUS U 00pabOTKH paH.

B) [louemy Hemnb3s BBOAUTH B OPraHU3M B OOJBIIMX KOJIMYECTBAX T'MIIO- MJIW TUIIEPTOHUYECKUE
pacTBOpHI?

4. HapymieHuss 37€KTPOJMTHOIO M BOJHOIO OOMEHa B OpraHu3Me MOTIYT IPUBECTH K
HEOOPaTUMBIM U JeTalbHbIM u3MeHeHusM B [THC.
a) Kakue wu3MeHeHHs BBOJHO-COJIEBOTO OOMEHa MPOUCXOAST MPU BBEACHUHM OOJBIINX
KOJIMYECTB OECCOJIEBBIX >KUIKOCTEH OOJNBHBIM O HapyuieHHOH ¢(yHkuued mouek? K xakum
MOCTIEICTBUSAM AJI OOJIBHOTO 3TO MOXKET MPUBECTU?
6) Ilpu BBemeHuMu OONBIIMX KOJIMYECTB COJIEBBIX HM30TOHUYECKUX PACTBOPOB MOTYT
HaOJIOJaThCsl OTEKM KOHEYHOCTeH U JierkuX. OOBsicHUTE (U3MKO-XMMHUYECKUN MeXaHU3M
BO3HUKHOBEHMSI 3TUX OTEKOB.
B) Kakue HapymieHus BBOJHO-COJIEBOr0 OOMEHa MOTYT HACTYNATh MPU YIOTPEOICHHUH MOPCKOM
BoibI? (KoHIeHTpalus Na™ B MOpcKkoit Bojie B 2 pa3a BBIIIE, YeM B KOHIICHTPUPOBAHHOM MOYe).

5. T'a30BbI€ TaHTPEHBI BBI3BIBAIOTCS MHUKPOOAMHU, Pa3MHOMKAIOMIMXCS B OECKUCIOPOIHBIX
YCJIOBHSIX B TJIyOMHE paH M OMEPTBEBIINX TKaHeH. [Ipu meueHnn ra3oBbIX TaHTPEH MPUMEHSIOT
METOJl TUIepOapuIecKol OKcHreHanuu. MOTHBUPYHUTE BO3MOXKHOCTh NPUMEHEHHS METOja
I'bO, ocHOBBIBasiCh Ha 3HAHMM (U3HKO-XUMHUYECKHMX OCHOB pPAaCTBOPUMOCTH Ta30B B
OHMOJIOTMYECKUX JKUIKOCTIX.

6. [Tpu GICTpOM MOABEME BOJIOTIA30B M3 TIIYOMHBI MOXET BOZHUKHYTh KECCOHHAsI 0O0JIE3Hb,
Npe/ICTaBIIIoMmAs OONBIIYI0 OMACHOCTh JUISi TKaHW. Mcrmonb3yst 3HaHWE (H3UKO-XUMHUECKUX
OCHOB pacTBOPHMOCTH Ta30B B OWOJNOTMYECKHX JKUAKOCTAX, OOBSCHUTE MEXaHU3M
BO3SHMKHOBEHHS KecCOHHOW Oosesnu. [louemy 3ameHa a3ora reiameM B JIBIXaTEIBHBIX CMECIX
yCTpaHsEeT OaCHOCTh BO3HUKHOBEHHS! KECCOHHOM 00e3Hu?

Kputepuu oneHku Tekymero KOHTpoJis ycnesaemoctu (KosmoxkBuym):
«HeynoBiaeTBOpUTEABHON:

3uanus: CTyJeHT HE CHOCOOEH CaMOCTOSTENbHO BBIACIUTH TIJIaBHBIE MOJIOKEHUS B HM3y4aeMOM
Matepuasiie aucHuIimHe. He 3Haer W He NOHMMAET 3HAYUTENBHYIO WIA OCHOBHYIO 4YacTh
MPOrpaMMHOTO MaTepuasa B Mpeieiax MoCTaBIEHHOr0 BOIIPOCa.

VYmenus: CTyI€HT HE yMeEeT MPUMEHSITh HEMOJHbIC 3HAHUS K PEIICHUI0 KOHKPETHBIX BOIPOCOB U
MPEIJIOKEHHBIX CUTYallMOHHBIX 3a/1a4.

Hagpiku: CTyzneHT He BilaJieeT MPaKTUYECKUMU HaBbIKaMU PEILICHU 3a/1a4 JAHHOTO pa3/iena.

«Y 1OBJIICTBOPUTEIBHO»

3nanus: CTyAEHT yCBOWJI OCHOBHOE COJAEpXaHWE JUCIUIUIMHBI, HO WMEET MPOOesbl YCBOCHUS
MaTepualia, He MPEMsITCTBYIONINE JabHEUIIIEMY YCBOCHHIO Y4eOHOT0 MaTepuasa Mo JUCIUTIIINHE
«Xumus». MMeeTr He cHCTEMaTH3WPOBAHHBIE 3HAHUS IO TPENBIAYIIMM pasnenam. Matepua
u3naraer gparMeHTapHO, HEMOCIeA0BATEIbHO.

VYmenus: CTyeHT HEMOCIEI0BaTEIbHO U HE CUCTEMAaTU3UPOBAHO YMEET UCIOIb30BaTh HEMOJHbIE
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3HAaHUS MaTepuana, 3aTpyAHseTcs MpU MPUMEHEHUU 3HAHUN HEOOXOIMMBIX JI pelleHHs 3aaady
JAHHOT'O pasena Npu 00bsICHEHUH KOHKPETHBIX MOHSATHH U 3aKOHOB.

HaBpikn: CrygeHT pgomyckaer OMMOKA M HETOYHOCTH TMPH  pacuerax, HCIOIb30BAHNE
TEPMUHOJIOT U U.

«Xoponio»:

3HaHusa: CTYyIEeHT CIIOCOOEH CaMOCTOSITENIbHO BBIIEIUTh TJIaBHBIE MOJOXKEHUS B H3y4YaeMOM
matepuaine. Iloka3piBaTh 3HaHUS JAHHOTrO pasznena. Jlaer MOJHBIA U TMPaBUIIBHBIM OTBET HA
MOCTaBJICHHBI BONPOC, HO JIOMYCKaeT He3HAUYHWTEIbHbIE OMHMOKH ¥ HETOYHOCTH MpH
BOCIIPOM3BEACHUN TEPMUHOB H (HOpPMYJ, JTONMyCKaeT HETOYHOCTH B PEIICHWH 3a]ad, He
MCKa)XaIOIIHUE UX CYIIHOCTH.

VYMeHusi: YMeTb caMOCTOSITENIbHO BBIJICJIUTh TJABHBIE IMOJOXKEHUS B HM3y4aeMOM MaTepHade,
MPUBOANTH TMPUMEPHI, MOATBEPKAAONIME WX 3HAYNMOCTH B OHOJOTMM M METUIMHE, NeJaTh
BBIBOJBI. YMEET HCHOJb30BaTh IOJYYEHHbIC 3HAHUA HA MPAKTHUKE, BIJIAJIEET HAYYHON
tepMuHosioruei. CTyIEHT BJaJeeT MaTepualioM JIaHHOTO pas3feia IUCUUIUIMHBI, W3JIaraeT ero
MOCJICIOBATEIbHO, JOMYCKasi HE3HAYUTEIbHBIC OMMMOKHM W HETOYHOCTH, HE 00JIaJJaeT TOYHBIMHU
HaBBIKAMH PabOThI CO CIPABOYHOH JIMTEpaTypoOH, MPAaBWILHO OPHUEHTHUPYETCsS, HO padoTaer
MEJIEHHO.

«OTIMYHOY:

3nanusa: CTyAEHT CaMOCTOSITEIbHO BBIJEISET TJIABHBIC TOJIOKEHUS B H3y4aeMOM pasfelie u
CHOCO0EH KPaTKO U MPABUIBHO 0XapaKTEPU30BaTh OCHOBHBIE 3aKOHBI U SIBJICHUSI.

VmMmenusa: CTyZeHT yMeeT COCTaBJATh IMOJHBIA M MPaBWIbHBIA OTBET HAa OCHOBE HM3Yy4YEHHOIO
MaTtepuaia, BbIACITh IJIaBHOE, OATBEPKAATh OTBET PAa3IMUYHBIMU IPUMEPAMU, CAMOCTOSITEIIBHO U
apryMeHTUPOBAHHO JeJaTh aHaINU3, 0000IEHUS 1 BBIBODI.

Hapikn: CTyseHT mMOKa3bIBaeT IMOJHOE BlIaJieHWE BCEM OOBEMOM MaTepHuaia JaHHOTrO pas3fena,
BJIaJICET HABBIKAMU PEIICHUS 3a/1a4.

ITPOBEPKA ITPAKTUYECKHNX HABBIKOB

Pa3nen 2.2 buonosumepsl 4 KX CTPYKTYPHbIE KOMIIOHEHTHI.

Koxa xourposmpyemoii komnerenuu (OITK-5( U1-1omk-s )
I13.13. a-amMmuHoxkucaoThl. bejku 1 nenTuakbl.

HpaKanecmle 3aJaHus.

1. HanuimTe npoekuroHHble GOPMYIbI U YKaXKUTE UX MPUHAUIEKHOCTh K CTEPEOXUMHUYECKUM
psiiaM aJis:

a) aJlaHWHA; 0) eHnTaIaHNHA; B) BaJIMHA.

2. Hanumnre ypaBHEHUs TUCCOLMALIMN IS JIEULIMHA U aCIIaparuHOBOW KU CIIOTHI.

3.ITokaxuTe ¢ MOMOIIBIO YPaBHEHU peaKInii aM(pOTePHbIC CBOMCTBA:

a) alaHuHa; 0) aMMHOYKCYCHOM KHCIIOTBI; B) 2,6-IMaMUHOI' €KCAaHOBOW KHUCJIOTHI.

4. Hannmure ypaBHEHUE B3aUMOJEH CTBUS allaHWHA C THAPOKCUOM MENH.

5. Hanumure ypaBHeHHEe dTeprU(PUKALMY [NIMIUHA C METAHOJIOM.

6. Hanummre ypaBHEHHs] OKUCIUTEIBHOIO JI€3aMUHUPOBAHUS JJIs ajJJaHMHA U acnaparuHOBOI
KHCIIOTHI.

7. Hannmmre ypaBHEHMS B3aUMOJEHCTBHSI C A30THCTON KHCIIOTOW JJIS:

a) MIMILKHA; 0) alaHKHA; B) acllapariHOBOM KU CJIOTHI.

8. IlpuBenute cxembl peaklMii, JOKa3bIBalOmUX amoTepHble cBolicTBa cepuHa. K kakoit
IPYIIE 0-aMUHOKHUCIOT (KUCIIBIX, OCHOBHBIX MJIM HEHTPAJIbHBIX) OTHOCUTCS cepuH? OO0oCcHylTe

OTBCT.
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9. Hanummrte 14 BaldMHA CXEMbl CIEAYIOUIMX  PEaKIHi: a) oOpa3oBaHUsS
3TUIIOBOTrO 3¢upa; O0) alMIMPOBAHUS YKCYCHBIM QHTHJPUAOM; B) C a30THUCTON KHCIOTOM.

10. Hanummre ypaBHeHUs! TpPaHCAMUHUPOBAHUS JUISL:

a) acrapariHOBOW U MUPOBHUHOIPATHON KUCIOT; 0) aJlaHMHA M TJIMOKCAJIEeBOM KUCIOTHI; B) IS
YK u ananuna.

11. HanummTe ypaBHEHUS ATy IpaTallUy JIJIs:

a) BaiMHa; 0) IJIMIIMHA; B) aJlaHUHA.

12. HanuumTe ypaBHEHUSI CUHTE3a CIEAYIOIUX MENTUI0B:

a) Ana-T'uc; 6) I'my-Luc-I'nun; B) Tpu-Ban-Cep-Ana; r) JIuz-Tpu-Jleit-Ac.

13. TlokaxuTe cTpOEHUE CIEAYIOIUX NENTHI0B!

a) Tup-T'ma-I'ny-®en-JIuz; 6) Tup-I mu-I' my-Mer-Uneii.

14. Hanummre ypaBHEHUE THAPOIN3A CAECAYIOIUX MENTUAOB!

a) 'mu-T'uc, 6) Huc-Tup-Uneii; B) 'uc-JIuz-IIpo-Ban.

15.1IpuBenure HazBanue TtpunentunaAla-Ser-Tyr, ero crpykrypHyo Qopmyny u cxemy
peakiuu menogHoro ruaponusa. O6o3naubre N- 1 C-KOHIIBI ¥ TENTHIHBIE CBSI3U.

16.ITokaxxute  oOpa3oBaHMe  CBsA3€il, CTAaOUIM3UPYIOIIUX  O-COHpadd  OEITKOB ¢
nociuenoBaTenbHocTbio I'mu-Jlei-den-Luc-Cep-Ana.

17. U300pa3ute crpoenne o u f — CTpyKTyp Oenka.

18. M300pasute B3auMOAEWCTBHE NPOCTPAHCTBEHHO COJIMDKEHHBIX B MOJEKylie Oenka
palMKagoB LUCTEHHA.

19. WM300pa3ute B3auMMOEHCTBHE MNPOCTPAHCTBEHHOIO COJMXKEHUST B MOJIEKysle Oenka
paJlMKaIoB JU3MHA U acllapariHOBOW KHUCIIOTHI.

20. [Tokaxure pa3pylieHUe TPETUUHON CTPYKTYpbI Oeska, CTaOMIM3UPOBAHHON AUCYIIb(UIHON
CBSI3BIO.

Kpurepuu oueHku Tekyuero KOHTpoJs ycnesaemoctu (Ilpakruueckue 3axanus)

«Heyn0BIeTBOPUTEABHOY: CTYACHT HE BJIaJIC€T NPAKTUYE€CKMMHU HABBIKAMU HAIIMCAHUSA XUMHAYECKUX
dopmyn u peakiuii. He 3HaKOM ¢ HOMEHKIIATY POl aMUHOKHCIIOT, TPUPOJON XUMHUECKON CBS3U
MoJIeKyJ1 Oelka.

«Y IOBJIETBOPUTENBHOY: CTYIEHT BJIAJEET OCHOBHBIMU HABBIKAMU COCTABJIEHUSI XUMHUECKUX
(hopMyJT aMUHOKHU CIIOT, CITOCOOEH UIACHTU(UIIUPOBATH UX MPOSKIIMOHHBIE (OPMYJIBI U
MIPUHAJICKHOCTh K CTEPECOXUMUYECKHUM PsIaM, HO JTOMYCKaeT OMMOKHA U HETOYHOCTH B
TEPMHUHOJIOTHH, B cCXeMax peakiuii. He cnocoOeH 1ath 000CHOBaHHBINM OTBET MPU XapaKTEPUCTUKE
XHMHYECKHUX CBOMCTB JAHHOTO KJIacca COCAMHECHHUI.

«XO0opomo»: CTYAEHT BJIAJECET TEOPETUY €CKMMU 3HAHUSMMU 110 JaHHOW TEMAaTUKE, HO JOIyCKaeT He
3HAYUTENbHbIE OIMOKU ¥ HEJOUETHI IIPU HAllMCaHUM (OPMYJI U ypaBHEHUN XUMUYECKUX pEaKUi.
He Bnaneer noctaTrouHbIMU HaBbIKaMU pabOTHI C y4€OHUKOM, IPaBUILHO OPUEHTHPY €TCS B
TEOPETUYECKOM MaTepuaje, HO paboTaeT MEeIJIEHHO.

«OTAMYHOY: CTYJEHT MOKa3bIBAET TTyOOKOE U MOJIHOE BIAJCHUE BCEM 00bEMOM TEOPETUIECKOTO
MaTepuaia, CHoCOOeH MPUMEHHUTD STH 3HAHMS K PELICHHUIO MIOCTaBICHHON KOHKPETHOW 3a/1a4H,
BIIa/IEET XUMUYECKOW I'PAMOTHOCTBHIO M1 HOMEHKJIATYPOii, pa30upaeTcss B 0COOCHHOCTSIX CTPOCHHUS
OEIKOB U MOJIEKYJI, 0.-AMUHOKHUCIIOT.

JlaboparopHas pabora.
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Pa3znes 1.2 : DiieMeHTHI XUMHYECKOM TEPMOAMHAMUKH, TEPMOJIMHAMUKHU PACTBOPOB U

XHMHYECKO KHHETHKH .

Kox konTposmpyemoii komnerenuuu (OIIK-5 ( U1-1-omk-5 )

JlabopaTropnas padora Ne 2.

OnpenesieHue CTAHIAPTHOM TEMJIOTHI PeaKIUN HEeHTpaIn3auuu

NaOH + HCI = NaCl + H20

Kanopumempuuecxue usmepenus

B ocHoBe KaJIOPUMCTPHUICCKHUX I/IBMepeHI/Iﬁ JIEKAT 3aKOHBI

I'ecca u Kupxrodda.

ConepkaHue KaJOpPUMETPUM — H3MEpPEeHHE TemIoBBIX 3(P(EKTOB XUMHYECKHX peakiuil u

(GU3MKO-XMMUYECKUX MPOIECCOB, M3MEPEHUE TEIUIOEMKOCTEH CHCTEM pa3iIMyHOIo COCTaBa,

YCTAaHOBJICHHUEC 3aBUCUMOCTH TCIIJIOBBIX 3(1)(1)€KTOB OT MMapaMETpPOB COCTOAHUA.

Temneparypa KaJIOPUMETPUYECKON CHUCTEMBI BO BPEMsI OIIBbITA

HU3MCHACTCA KaK 3a CYCT TCIJIOTHI IIponecca, TaK MU

BCIIEACTBUE TEILIOOOMEHA

KOTOpPOTO K MHUHHUMYMY

cpemoid (st CBEICHHS
CIYy’KUT TEPMOU3OIUPYIOIIast

o0oiouka). XapakTep TEMIOOOMEHAa ONpEeAeNsIoT IO

HN3MCHCHHIO TEMIIEPATYPEI B XOA € OIbITA.

OCHOBHBIE COCTaBHBIE YACTH yCTAaHOBKHU:

1. Kanopumerpuueckuii cocys] ¢ peaKLIMOHHON CMECHIO.
2. Tepmowmerp.

3.Memainxa.

4. Tepmonzonupyromas 000J0uKa.

5. BopoHka 151 3aTMBaHUsI PEAKIIMOHHON CMECH.

Buvinoanenue pabomol: MEpHBIM TUIMHAPOM oTMepHTh 1o 50 mur 2 M pactBopoB NaOH u

HCI, mepenmuTs BO B3BEUICHHBIN KaTOPUMETPUUYECKUI CTaKaH, MPEABAPUTEIHHO H3MEPUB HUX

temmepatypy. ColepkuMoe CTakaHa mepeMeniath 1 OTMETUTh CaAMYIO0 BBICOKYIO TEMIIEpaTypy

MOCTIe CTIMBAHUS PACTBOPOB.

|.Jdannbie: C(HCI)=C(NaOH)= 2 moun/x

Mu(cTakana) = ...r V(HCI)=V(NaOH)=50 mx =0,05 1
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p (p-pa HCI) = 1,035 r/mn

p (p-pa NaOH) = 1,09 r/mn
Cy(temmmoem-cth ctekna)=0,753 Jx/rrpan
Co(TemoeMkocTh p-pa)=4,184 Jx/r - rpag
AH%(tabn.) = — 56x]I/mMomnb

1. OnpeneanTs:

t (p-pa NaOH)=...°C

t (p-pa HCl)=...°C

t2 (mocne weiTp.) =...°C

[11.PacuernI:

1. t1=0,5 (t (p-pa HCI) +t (p-pa NaOH))=...°C
2.At=th—t1= ...

3. Mx(p-pa)=Vppa [p(HCI)+p(NaOH)]=...

4. Cc(tremmoeMkocTh cucteMbl) = M1Cq + MoCo
= ... Ix/r rpan

ES_ (2 — _EEE_ = ...IQZI)K

1000

(o2}

.v(Bp-pe)=2 (C-V)=... monb
7. AH® (paccu.) = — L= k/[>x/Momb
8. 3anucaTh TEPMOXUMHUYECKOE YPAaBHEHHE

9. PaccuuTaTh norpemHocTs ¢ %.

¢ % = 100 — ~2<*100

Tab1

V. BeiBoa
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Kputepun OLEHKM TeKylIero KOHTPOJIA ycneBaemoctu (JlabopaTtopHasi padbora):

PaboTa cunTaercs «3a4TeHHOI,eCIHM CTYIEHT MPAaBUJIBHO U aKKyPAaTHO MPOBEI MPEIJIOKCHHBIE
HU3MCPCHUA, BHCCA B COOTBCTCTBYIOIIUEC Fpa(l)bl OKCIICPUMCHTAJIbHBIC JaHHBIC U JIAHHBIC ITOJTYYCHHBIC
IMyTeM MaTeMaTU4YecKuX pacueToB. [1o pe3yiabTaTam MoJy4YEeHHBIX BRIUMCICHUN MPABUIIBHO 3aMMMCaHO
TEPMOXUMUYECKOE YPABHEHUE ,0IIPEAEIIEHBI TEPMOAMHAMUYECKH € IapaMETPhl U NOrPELIHOCTD
n3MepeHus Ha ocHOBe 3THX MCCIE0BaHUM CielaHbl COOTBETCTBYIOIIME BBIBOJbI, TOATBEPKAAOIIME
3akoH ['ecca.

PaGoTa «He 3acUuTBHIBAETCS», €CIU JTOMYIIEHBI OIMOKHU B pacueTax U B 0opMieHUU pabOThl, B
3aI10JITHCHU N Ta6J'II/IH I[OHYHIGHBI HapymeHI/m B CAUHHUIIAX I/ISMepeHI/ISI nu 0603Ha‘—IeHI/I${X. CI[CJ'IaHI)I
BBIBO/IbI TpOTHUBOpeUaIiue 3akony I'ecca. CTyieHT He BiiaJieeT TEPMUHOJIOTHEN U He CTOCO0eH
U3JI0KUTH CYTh MPOOJIEMBI.

6.2. IIpomesxkyTOYHAs aTTECTALMSA 110 HUTOTAaM OCBOEHUS TMCUUIITIHHBI

6.2.1. ®opma npoMe:KyTOUHOM aTTecTannu — 3a4eT. Cemectp I1.
6.2.2. Ilpouenypa npoBeeHusi NPOMeKYTOUYHOM ATTECTALMH.
TectupoBanue.

ColOecenoBaHue 110 OMIETaM.

6.2.3. [Ipumepsl BONPOCOB A5l MOATOTOBKHU K 3a4eTy
TepmogunaMuka

1. TepmoguHaMHUUYECKHE CHCTEMBI (M30JIMPOBAHHBIE, 3aKPBITHIC, OTKPHITHIC, TOMOT'€HHBIC U TE€TEPOTeHHBIE).
2. [TapameTrpsl U HYHKIIMU COCTOSIHUS CUCTEMBI. T epMOAMHAMUYECKHE TTPOIIECCHI.
3. BHyTpeHHss sHeprus (onpezesieHue, COCTaBIA0IINe, pa3MEPHOCTh). DHTAJIBIHUS.
4. IlepBoe Havaso (3akoH) TepMoauHaMUKU. DopMyIMpoBKkU. MaTeMaTnueckoe BeIpakeHue. TernmooomMeH
1 paborta, KaK (OpMbI epeaadn YHEPrHH.

5. Tepmoxumusi. 3akoH ['ecca u cinencrBus u3 Hero. CTaHapTHBIE TEIIOTH 00PAa30BaHUS U CTOPAHUS.
6.TepmoxuMuueckre ypaBHEHUs peakuuid. TenmoBoi 3¢ ekt XuMuueckor peakiuu. DK30- U
SHJOTEPMUYECKUE PEAKLIUH.

7. ObpaTumMbie 1 HeOOpaTHUMBbIE TTpoLecchl (peakuun). Kpurepunu caMonpon3BOIbHOIO MPOTEKAHUS
MIPOLIECCOB

8. Bropoe Hauano repmoauHamMuKku. Pa3nuuneie popMynupoBKY €ro 1 MaTeMaTHYECKOE BhIPAKEHHUE.

9. DHTpONHA. AOGCOIIOTHOE 3HAUCHUE SHTPOIUH. Pacuer SHTPONUHU TSI XUMUYECKOU pEaKII|H.

10. Dueprust ['u66ca. TepmoauHamMuUecKre yCIOBUS PABHOBECHUS. DK30- U SHJ0- SPTrOHUYECKHE MPOLIECCHI
B OpraHu3Max.

11. Tperbe Hayano (3aKOH) TEPMOIUHAMUKH. DHTATBITHIHHBIN U SHTPOMUITHBINA (PaKTOPHI.

3apaun
1. Ha ocHoBanuu 3akoHa ['ecca paccunTaiite JHEPreTUYECKUE 3aTPAThl CTYEHTA 3a CYTKH, €CIIU B CYyTKH
oH ynotpebiser: 8r 6enka, 80r xupos, 400r yrneBogos.  Ilpu cropanuu 1t Genka, )xupa, yriieBo0B
Beiiesiercss 4,2; 9,5; 4,3 kJ[>kK COOTBETCTBEHHO.



2. AH® pactBoperns CuSO4 u CuSO45H20 cocTaBisIOT COOTBETCTBEHHO
—66,0x/>x/Mob u +11,7x]>x/Moab. Beruncimts AH® ruapatanun CuSOs .

3. Bbl4MCANTb KONMYECTBO TENNOTbI, KOTOPOE BbIAEANTCA NPU OKUCIEHUM  [N1HOKO3bI NO peakummn CgH1,06(T) +60, (1) =
6CO;(r) +6 H,O(K) npwu cTaHAAPTHbIX YC/IOBUSAX, €CNM TeNN0Tbl 06pa30BaHMNA BELLECTB YHaCTBYIOLUX B peaKLMnN PaBHbI:
-286 k[/monb (H20) ; -393 kx/monb (CO,); -1273 kOx/Mmonb (CsH1206).

4. Berancuts AH peakiun CoHsOH(k) + O2(r) = CH3COOH(k) + H20(3k) 10 cTaHAapTHBIM TEIIOTaM
CrOpaHus BEUIECTB, yYAaCTBYIOIIUX B PEAKIINH:
-1371 x/Ix/monb (C2oHsOH); -870 xIx/moms (CH3COOH).

KosnuraruBHsble cBOICTBa paCTBOPOB
1. KonnuratuBHbIe CBOICTBA pacTBOPOB (MIEPEUUCTUTh U JaTh XapaKTEPUCTUKY KAXKIOMY U3 HUX).

2. 3akoH Payns u cienctBus u3 Hero. D0ynuocKonuuecKasi U KpUOCKOINYecKas KOHCTaHThI. MeTo b
70yIMOCKONNH U KPUOCKOIIUH.

4. OcMocC 1 OCMOTHYECKOE J1aBlieHue. Pojb ocMoca 1 0CMOTHYECKOTO 1aBJICHUS B OMOIOTHUECKUX
cucTeMax.

5. 3akon Bant-I'opda 111 HEIIEKTPOIUTOB U JISKTPOIUTOB. M30TOHMUECKUH KO3 D(DUIIUEHT, €ro
(DU3HYECKUI CMBICIL.

6. ['uno-, runep-, U30TOHUYECKHE PACTBOPHI. SBIEHHUE MJ1a3M0JIM3a, TEMOJIN3a U U300CMUH.

3agaum
1. B 300 r Boas! pactBopusu 0,5 Moiist MoueBUHBI. HaliTh moHMKEHUE JaBJICHHUST HACBIIIIEHHOTO Iapa BOJIBI
HaJ pactBopoM nipu 100°C (po=101,3 kIIa).
2. B 180 r Boxst pactBopui 6 T MoueBuHbl ¢ M{(CO(NH2)2) = 60r/mosb. Haiitu naBieHue napa
pactBOpHTENs Hal pacTtBopoM MoueBHUHBI ITpu 100°C (po=101,3 kIIa).
3. Haitnure Temnepatypy kunenus 0,1mons/kr pactBopa NaCl (i = 1,92), a K»6=0,563.
4. B 4 nBonbl pactBopwin 1 Mois riroko3sl. KakoBo ocmotnueckoe nasieHune pactsopa npu 0°C? R=8,31
klla n/monb-K.

KuciioTHo-0cHOBHOE paBHOBecue. ['maposn3 coseit

1. IIporonuTryeckas TEOpHst KUCIOT U OCHOBaHUM. Cuila KUCIOT U OCHOBaHUM.

3akoH pa3Benenus OcrBanpra.

3. ABTonporonu3 Bozbl. KoHCTaHTa aBTOMPOTOI3a BO/IBI (MOHHOE TIPON3BENICHNE BOJIBI).

4. BonopoiHblii okasaTesib, Kak KOJIMYECTBEHHAsI Mepa aKTUBHOM KUCIIOTHOCTH U IEJIOYHOCTH.
5. THIbI IPOTONMMTHYECKUX PEAKIIM ( MOHHU3AIINSL, HEUTpaTTM3aIis U THAPOIIH3).

6 . lanbi comu:  2) HaTpusi KapOOHAT; 3) matpust cynbhum;  S5)xenesa (1) xmopu;
6) >xene3a (I1) murpat; 7) memu (1) Hutpat; 8) arerat Hatpus; 10) amMmMoHuMst XJTOpHUTT,
J1s1 KaxKI0ro cIydasi HANMIINATE: a) hopMyiy comu; 0) yKaxuTe €€ TUIT;  B) 3alMIINATE €&

THAPOIIN3; T) KOHCTAHTY TUAPONIM3a; 1) 3aruimuTe GopMyIty it pacyera pH pacTtBopa TaHHOH CONH.

BydepHbie cucTeMsl

1. Mexanusm OydepHoro aeiictus. @akropsl, onpeaesitonme pH OydepHoi cucTeMsl.
2. Bydepnas emkocTh, pakTOpshl, ONpeAesonme e€ 3HaueHue.
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3. lanbl Oy(epHbIe CHCTEMBI: areraTHasi, aMMUaYHas, TeMOrJIOOMHOBAS, OKCUTEMOTTIO0OMHOBASI,
¢dochaTHas, BOIOPOIOKAPOOHATHASI, AMUHOKHCIIOTHAS, OenkoBast. J[is Kakoi M3 HUX 3ammcaTth: a) COCTaB, 0)
MexaHu3M OydepHoro neiicTus, B) popMyity 1yt onpenesierus pH, 30HbI OyepHOro 1eHCTBUS U €MKOCTH
Kaxoro Oydepa 1o KKCJIoTe 1 HICTOYH.

3agaum

1. Paccuuraiite 3Hauenue pH ammuaunoro 0ydepa, 1 1 kotoporo cogepkut 0,2 Mo aMMOHMSI OKCUJA U

0,2 moinst ammonus xiopuna (pK(NH4OH)=4,75).

2. Bpruuciuts BenmuuHy pH ammuagnoro Oydepa, cocraBiennoro u3 200 mi 0,015M pactBopa aMMoHuUs
xsopuga u 150 mu 0,02 M pacTBopa aMMOHHUS THAPOKCHIA.

3. K 100 ma xpoBu no6asumu 36 ma 0,05 M pactBopa xsopuctoro Bogopoaa.pH kposu nsmenuiocs ¢ 7,36

1o 7,00. PaccunTaiite OydepHyro EMKOCTh KPOBHU MO KUCIIOTE.

4. K 20 mu kpoBu nob6asuim 1,5 M 0,02 M pactBopa HaTpus ruapokcuaa. [Ipu atom pH kpoBu

n3MeHmwIock ot 7,44 no 7,6. Halimure 0ydepHyro EMKOCTh KPOBH 1O KHCJIOTE.

buorennsnie 3aeMeHThl. KoMIIEKCHBIE COETMHEHMS

1. BuoreHHoe 3HaYCHUE COCTUHEHUN S-, P-, d-2JIEMEHTOB B OpraHu3Me.
2. Coenunenus d-anementoB (Mn, Fe, Co, Cu, Zn, M0) B opranusme.
3. 1ano komimiekcHoe coennnenue (KC).........................

1) Ko[MnNCly; 2) Ko[Mn(CN)gl; 4) K4[F&(CN)g]; 5) K3[Fe(CN)gl;
6)K2[Co(CN)4]; 7) [Co(NH3)4]Clz;  8) [Cu(NH3)a]SOs;  9) Nao[ZNn(OH)4];
JIns KaKJ0r0 U3 HUX J1aTh: a) Ha3BaHME

0) 3amucaTh ypaBHEHHE M CCOIUAIIMU IAHHOTO KOMITJIEKCHOTO COEIMHEHUS, KaK CHIIBHOTO DIIEKTPOIIUTA U
yKa3aTh BHEIIHIOI ¥ BHYTPEHHIOI KOOPAWHAIMOHHBIE CEpHI.

B) 3aMrcaTh YPaBHCHHUE JUCCOIUAIIMH KOMITJICKCHOI'O HOHA, KaK crnadboro OJICKTPOJIMTA, YKAa3aThb
KOMHHGKCOO6pa3OBaTCJ'II), JMra"Hibl, KOOPAWUHAIIUOHHOEC YHUCIIO KOMHJ’IGKCOO6p&30BaTeH${

I') yKa3aTh, KaKyl0 KOHQUTYpalui0 UMeeT TaHHBIH KOMIUIeKcooOpa3oBaTeNb U Kakoi rudpuanzanuei
aTOMHBIX opOuTasiell oHa 00yclIOBIIEHHA

I[) YKa3aTb THUII U XapaKTCP CBA3U KOMHJ’IGKCOO6p330BaTeHH n JIMTaHJ

)K) 3aMucaTb AJjid JaHHOI'0 KOMIIJICKCHOT'O MOHA KOHCTAHTY HECTOMKOCTH

FeTeporeHm,le Mnmpoueccol 1 paBHOBECHUSA

1. F'oMoOreHHbI€ U TETEPOreHHBIE CUCTEMBI. Y CIIOBUSI 00Pa30BaHUs U PACTBOPEHHUS OCATKOB.

2. 'ereporeHHsle paBHOBECHUS B )KHUBBIX Oprann3max ((popMupoBaHUE HEOPraHUYECKOIO BELIECTBA KOCTHO I
1 3yOHOM TKaHN).

3. Harmimre ypasrenwe peakii Mexay: 1) CaClau NazPO42)NiClo u NaOH

5) CaClou NaxCOs  6) CoClou NaOH 7) FeClzu NaOH 8) A1Cl3u NaOH

J1J1st KaKIoro ciiydasi 3aluIliTe:  a) TETePOreHHOE PaBHOBECHE; 0) BBIPAKEHUE Il KOHCTAHTBI PACTBOPUMOCTH
JIJTs1, BBIA/IAOIIIETO B OCAJIOK COSAMHEHHS; B) hopmyity s pacuera Ks ocasika u pactBoprMocTH (9).

HOBerHOCTHble ABJICHUA

1. HOBerHOCTHBIe SIBIIEHUS U NX 3HAUYEHKE B OMOJIOTUH U MCEOULINHCE.
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2. TloBepXxHOCTHAsI SHEPTHsl U TOBEPXHOCTHOE HaTsbKeHue. [loBepxHocTHO-akTuBHBIC ([TAB), -
nnaktuBHbIe ([T B) u -HeaktuBubie (IIHB) BemecTna.

3.CopO1moHHbBIC SABJICHUS: a1cOpOLIHs, abcopOIus, AecOpOIUs, XeMOCOPOIIHS, KAaUJUIIpHAst KOHJICH CallHsl.
4. Tlonstue 06 agcopOeHTe, aacOpOTHBE U aJICOPOIIMOHHOM PaBHOBECHHU.

5. MonexynspHasi 1 TOTUMOJICKYJISIpHAs a1cOPOIHsI.

6. AncopO1us Ha rpaHHIIe pa3jiena TBEpA0e TEI0—Ta3 H TBEPA0E TeIO—KUIAKOCTh (pacTBOD).

7. AncopOIus CUIBHBIX 3JIEKTPOIMTOB — H30MpaTeIbHasi U MOHOOOMEHHasI.

JucnepcHbie cuctemMsl. Kossiouanbsie pacTBopsl

1. JluciepcHpIe CUCTEMBI MX KJIaCCH(PUKAIIHSL.

2. [Ipupoaa KOUIOUIHOTO COCTOSHUS. POJb 3JIEKTPOIMTOB CTAOMIM3aTOPOB.

3. KoHneHcanmoHHble U JUCHEPCHBIE METO/bI MOTYYEeHUS 30JI€H.

4. Vner xumu4eckas peakiys 00pa3oBaHUs THIPO30JISL:

1) cepebpa xJopua Mo peakiy MexIy cepedpa HUTPaToM U M30BITKOM HaTpUsl XJIOpHUa

2) cepebpa XJI0pHIa MO PEaKIMK MEeXIY HATPUsl XJIOPUIOM U U30BITKOM cepedpa HUTpaTa

3) cepebpa noauIa 1Mo peakiuy MEX Ty cepedpa HUTPATOM U M30BITKOM HATPUs oAU

4) cepeOpa noaMaa Mo peakiuyi MEKTy HaTpHsl MOAUIOM U M30BITKOM cepedpa HUTparta

5) Gapust cynb(data 1Mo peakiun MeX Ty Oaprist XJIOPHUIOM U H30BITKOM HATPHs CyJib(hara

6) Gapus cynbdaTa 1o peakiyy MKy HaTpHs Cy/Ib(haToM U M30BITKOM Oapust XJIopyia

7) ocdata KaabIws 10 PeaKIMK MEXTY KaJIbIHs XJIOPUIOM M H30BITKOM HaTpus (ocara

8) dochaTa KaIbIMs M0 peakK MKy HaTprst PochaToM U M30BITKOM KaJIbIHSI XJIOpHIa

Jaist kaxkaoro ciryqas:

1) cocraBbTe XUM. (POPMYITY MUIIEIITBL, YKAKHUTE €€ XUMITIECKUI COCTaB

2) yKaxxuTe, Iie B MULIEIUIaX BO3HUKAIOT aJICOPOIIMOHHBIN U 3IeKTPOKUHETHYECKHUIA MOTEHIUAIIBL.

5. Kunetnueckas u arperatuBHas yCTOMYMBOCTb KOJUIOUIHBIX CUCTEM. DAKTOPBI, ONPEAEIAIOIINE
YCTONYMBOCTD KOJUIOUJHON CUCTEMBI.

6. Koarymsauus. Mennennas u 6sictpast koaryisanus. Koarymsmus 30ieil 3J1eKTpoJIMTaMHu U CMECIMU
AJEKTPOIUTOB.

7. Iopor koaryinsauuu, ero onpenenenne. Koarynupyromas cnocooHocts. Komtonnnas 3ammra.

HO.]'II/I(l)yHK].[l/IOH aJbHbIC COCITHHCHUA

1. MHoroaroMHble cnupThl, UX cBoicTBa. Iloka3aTh B3auMoOEMCTBUE HTUIICHIJIMKOMS U TJIMILIEpUHA C: a)
A30THOM KUCIOTOM, ruapokcuaom meau (1), ykcycHol KUCIOTOM.

2. MHoroatomHble (heHOJIbI (MTUPOKATEXHH, PE30OPIIH, XUHOH), UX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC H
KHUCIIOTHBIE CBOWCTBA.

3. MHOrooCHOBHBIC KapOOHOBBIC KM CIIOTHI (II1aBelieBasi, sHTapHas ). X cBolicTBa (00pa3oBaHUE KHUCIBIX U
CPeIHHX COJIeH, CIOXKHBIX 2PUPOB, OKUCIUTEILHO- BOCCTAHOBUTEIILHBIE CBOMCTBA).

I'erepodpyHkHOHANBbHBIE COCAUHEHUS

4. OKCHKHCIIOTHI, MX KIIacCU(PHUKAIHSI, ClIeNU pUIecKre peakiiuy, OITHIECKasi H30MEPHSL.

5. BzaumoneiictBue mosiouHoi kucinotel ¢ NaOH, sTanonom, okucienue, cnenuduaeckas peaxiusi,
ONITHYECKHE U30MEPHI.

6. Bzaumopeiicteue s1610un0# kucinotel ¢ NaOH, 3TaH0I0M, OKHCIIEHHE U BHYTPUMOJICKYISIPHYIO

ACruipaTauio. Onrudueckue H30MCEPbI SIOJIOYHOM KUCIIOTEIL.
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7. OKCOKHCIOTHI (MUPOBUHOTPAIHAS, alleTOYKCYCHas, IaBEJIeBOYKCYyCHas U o.-keTornyTtapoBas). Kero-
€HOJIbHASATAy TOMEHHUSI.

8. ITokazaTh KETO-CHOJIBHYIO TayTOMEPHIO, COJIC00Pa30BaHNE U B3aUMOJICHCTBHE C O pOMHOM BOJION Ha
MpUMepe MUPOBUHOTPATHON KUCIOTBHI.

9. Ha mpumepe aMUHOKHCIIOTHI aJJaHWHA TTOKa3aTh: aM(POTEPHOCTH, 1eKapOOKCHINPOBAHHUE,
OKHUCIIMTENILHOE J1I€3aMUHUPOBAHUE U TPAHCAMUHUPOBAHKE, KAK CBOMCTBA (L-AMUHO-KHUCIJIOT BayKHbIE JJIS
oOMeHa BEIIeCTB B OpraHu3Me.

OMbLIsIEMBIE JIMITUABI

10. JIunuasl, xupsl, kaaccudukanus. KapOoHOBbIE KUCIOTHI BbICIIET0 X)UpHOTO psina. [lpusectu
IIPUMEPBI.

11. KucnoTHbl U 11e104HON (OMBUIEHUE) THAPOIIU3 KUPOB. [IpuBeCTH MpruMepsI.

12. ®ochomunuas! (kehaluHbl U JEUUTUHBI), CUHTE3 U TUAPOJIU3 (KUCIOTHBIN U LEJIOYHOM).

0-aMHUHOKHUCJIOTHI. beJlkn 1 menTuabl

13. a-amuHokucnoThl. Kitaccudukanus o cTpoeHuIo pajukaia U J0MOIHUTENbHBIM (YHKIIMOHAIBHBIM
rpynnam (IpUBECTU PUMEPHI).

14. KucinoTHO-OCHOBHBIE CBOMCTBA 0-aMHUHOKHCIIOT, UX aM(OTEPHOCTh [10KAa3aTh HA KOHKPETHBIX
puMepax).

15. O6pa3zoBanue nentuaoB. KauecTBeHHbIE peaKIMKU Ha OCJIKH.

16. CtpykTypbl Oenka (epBUYHAsI, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS ), CTAOUIM3UPYIOLIUE UX
(bakTophl.

Yriaesoasl

17. Baxxnelme MOHOCaXapH/Ibl: albI0MEHTO3bI, AJIbJIOT€KCO3bI, KETO3bI (IPUBECTU PUMEPHI).

18. Iukno-miernHas (OKCO-OKCH) TayTOMEpHS YTIIEBOJIOB Ha MPUMeEpE TIIFOKO3bI U (PPYKTO3HIL.

19. lucaxapun ManabTO3a, €€ CTpOEHUE, IUKIJIO-1EeNHas TayToMepHs. BoccraHaBiuBaromue cBOMCTBa.

20. [lucaxapun nakTo3a, €€ CTpoeHHE, IUKIIO-1IeNHas TayToMepus. BoccTanaBiauBaroye cBoicTBa.

21. lucaxapun caxaposa, €€ cTpoeHue, ruiponns. [lpuunHa oTCyTCTBHS BOCCTaHABIMBAIOIINX CBOMCTB Y
CaMOM caxapo3bl U HAJIM4ME UX y POAYKTOB T'HIPOIN3A.

22. CtpoeHue Kpaxmasa, IoKa3aTb CXeMaTUYECKH. YKa3aTh TUIIBI CBS3EH MEXIY OCTaTKaMU
MOHOCaXapHuJ0B B aMUJIO3€ U AMWJIOIEKTHHE. [ IMKOreH.

FCTCPOHHKJ]I/I‘ICCKHC COCAUHECHUA

23.D1eKTPOHHOE CTPOCHUE MIUPUANHOBOTO M MTUPPOIBHOTO aTOMOB a30Ta M YUaCTHE UX AJIEKTPOHOB B T,T -
U P,M-CONPSKEHHBIX CUCTEMAX apOMAaTUUYECKUX ME€TEPOLIMKIIOB.

24.OcHOBHBIE, KUCIIOTHBIE 1 aM()OTEpHBIE CBOMCTBA, 00YCIOBICHHBIE ITUPHUIHHOBBIM, ITHPPOIBHBIM HITH
OJTHOBPEMEHHBIM MIPUCYTCTBHEM 3TUX aTOMOB a30Ta B COCTaBE T'€TEPOLIMKIIOB.

25.HykneoduiibHble CBOMCTBA MUPUAMHA B PEAKIUAX 00pa30BaHUs AJIKUIITUPUINHUEBBIX HOHOB.
26JlakTUM-TaKTaMHYIO0 TayTOMEPHIO MPECTaBUTENIeH THIPOKCUIIPOU3BOJHBIX MUPUMU IUHA U IIypHHA:
ypauuia, TAMMHA, IIUTO3MHA U TYaHUHA.

27 Peakuuu 1e3aMUHUPOBAHUS a/IeHUHA U TyaHUHA.

HyKJ’leI/IHOBbIe KHCJI0TbI

28. HykJilenHOBBIE KU CIIOTHI, KJIaCCU(PUKAIHS, COCTaB, PYHKIINU.

29. HI/IpI/IMI/I)II/IHOBI)Ie A30TUCTBIC OCHOBAHUS, UX JIAKTAM -JIAKTUMHAA TAyTOMCPHUS.
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30.ITypuHOBBIE a30TUCTHIE OCHOBAHUS, MX JIAKTAM -IAKTUMHAs TayTOMEPUSL.
31. O6pa3oBaHue HYKJIEO3UI0B U HYKJIEOTHAOB (IPUBECTU IPUMEPHI).

32. Crpoenue yuactka JJHK u PHK. Tumnsl cBsi3ell B HyKJIE€MHOBBIX KHCIIOTaX.

6.2.4. Ilpumepsl BONIPOCOB K TECTHPOBAHUIO.

TECTUPOBAHUE
Pa3nen 1.1 Buosiornyeckn akTHBHbIE HU3KOMOJIEKY/ISIPHbIE HEOPTAaHUYeCKHE BellecTBa.
I13.1.buorexnbie smeMeHThl. KOMITJIEKCHBIE COSTHHEHUSI
Ko kouTposmmpyemoii komnerenuuu OITK-5 ( U-2omk-5 )

buorennslie 3j1eMeHTBbI

1. Onnemuueckue 3a00yieBaHUs CBSA3aHbl:  !C POCTOM 4YesloBEKa

!c 0COOEHHOCTAMU OPraHU3MOB Ic pexxuMOM CHa U OTJIbIXa

I+c GMOreoXMMHUECKUM COCTOSIHUEM Cpe/ibl OOMTaHUs  !|C BECOM 4elloBeKa

2. Hamnuue B OpraHu3mMe IMOCTOSSHHOM IIPUMECH HMOHOB CTPOHIMA HapAAdy C HOHAMHU KaJIbIHA

00BsICHSIETCS: paznuuneM pa3MepoB UX HOHOB

!4+CX0ACTBOM pa3sMepoB UX HOHOB !pazMuneM CTPOCHUS UX aTOMOB

3. K GuoreHHbIM OTHOCATCS SJIEMEHTHL: ! comepiKaliuecs B MU
|+He00X0oMUMBIE JIS )KU3HEAEATEILHOCTH OpraHu3Ma

monanaronye B Opranu3M U3 OKpYKaroLel cpe/sl

monanaromnye B Opranu3M U3 BHYTPEHHEH Cpe/ibl

4. Bo Bcex COeIMHEHMSX, COJAEpKAlMXCS B JKUBBIX OpraHu3Max, BOJOpPOJA HUMEET
okucnenus:! +1 0 -1

5. Hatpuii v TuTHII HaKamJIMBarOTCA:

!BO BHYTPUKJIETOYHOM KUJKOCTH !+BO BHEKJIETOUHOM KUAKOCTH

6. Kanuii, pyOuanii u mie3uii HaKarIuBalOTCs B OpraHu3Me :

!+BO BHYTPUKJIETOYHOM KUJKOCTU !BO BHEKJIETOUHOM >KHIKOCTH

7. B opranu3me HaTpuil HAXOAUTCS B BUJE coueil: ! xmopunoB !docdaros
IBOZIOpOIOKapOOHATOB !+Bcex, BbIIIE NEPEUYUCTECHHBIX COCTMHEHU I

CTCIICHDb

8. TlocrosinHoe wu30bITOuHOEe mOTpedaeHne NaCl CocOOCTBYeT TOSIBJICHUIO B OpraHu3Me

OCMOTHUYECKOM: !+TUNEpPTOHMU ITUNOTOHHMH  !M300CMUU

9. l'unepronnyeckue pactBopbl NaCl o6yagaroT cBOWCTBOM: l06e300muBaroIM

|+aHTUMHUKPOOHBIM | ca3MoOMU THYECKUM
! perynsmuy 0OCMOTHYECKOTO TOMeOCcTas3a
10. ITpumenerne NaHCO3 B 601X 103aX MTPUBOIUT K:

l+ankano3y !NMOBBIIIEHUIO KHCIOTHOCTH >KEIYJOYHOTO COKa

lanmmosy MOHMK. KUCJIIOTHOCTH KETyJO0YHOT 0 COKa

11. Kanuii B 607bIIMHCTBE CIIy4aeB SBJISETCS AHTATOHUCTOM:

Icepebpa 6poma +Hatpus 'pyOouams le3ust
12. I1pu kanMeBOM HCTOIIEHUH TPUMEHSIIOT:

I+KCl INaCl INaHCO3; KHCO3

13. 'maBHBIM KOMIIOHEHTOM KOCTHOM TKaHM siBisercs: !+Ca Mg 'Ba !Sr
14. KommnekcooOpazoBareneM B XJIOPOQUILIE SIBISIETCS MOH:

I+Mg?* 'Ca?* 'Ba?* 1Sr2

15. VloHBl Kayiblvs MOJABISIOT aKTUBHOCTh MHOTHX (DEPMEHTOB, aKTUBHUPYEMBIX HOHAMH
IBa?1+Mg?* IMn?*

1 Sr2+
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6.2.5. [Ipumepbl OUJIETOB 1JI51 cOOeceT0BAHUS

FOCYJAPCTBEHHOE OBPA3OBATE/IbHOE YYPEXKXIEHHUE BHICIHIEI'O OBPA3OBAHUS
«JATECTAHCKUHU I'OCYIAPCTBEHHbIN MEIMIINHCKUU YHUBEPCUTET»
MUHHUCTEPCTBO 3IPABOXPAHEHUSI POCCUUCKOMU ®EJEPALIMN

BWJIET Ne 27
K INOOEPEHIINPOBAHHOMY 3AYETY IO XUMHUN

1. BomoponokapbonatHasi Oydepnas cucrema. [IpuBectu cocta, Mmexanu3Mm OyQpepHOro AeiCTBUSA,
(dopmyibl 15 onpenenenus pH, 30Hb1 Oy epHOro nelcTBUA U EMKOCTH Oydepa 1o KUCI0Te U
IIETI0YH.

2. buonornuecku BaxHble OKCOKUCIOTHI. KeTo - eHonbHas TayroMmepus. Hanuimmre ypaBHeHne
peaxuu dTepupuKauy MUPOBUHOIPATHON KUCIOTHI ¢ hochopHOil KucinoToi. HazoBute mponykr,
YKaXUTe OMOJIOTHYECKYIO POJIb.

YTBepKAeH Ha 3acefaHuU Kadeapsl, IPOTOKOI OT « » 20 . Ne
3aBemyromnwii Kadeapoii: /

Hazuee D.P., npogheccop, 0.m.H1. noOnUcy

CocraBurenu: /

babaesa /[1I1., doyenm, k.X.H noonuce

« » 20 2.

FOCYJAPCTBEHHOE OBPA3OBATE/IbHOE YYPEXIEHHUE BBICHIEI'O OBPA3OBAHUS
«JATECTAHCKHUHU I'OCYJIAPCTBEHHBbIN MEIMIINHCKUU YHUBEPCUTET»
MHUHUCTEPCTBO 3IPABOXPAHEHHSI POCCUUCKOMH ®EJEPALINN

BUWJIET Ne 28
K JNOO®EPEHIIUPOBAHHOMY 3AYETY 10O XUMHUHN

1. AMMuaunas OydepHas cuctema. [IpuBectu cocraB, MexaHu3M OydepHoro nerctBus, Gopmysbl
quia onpenenenus pH, 30ub1 OydepHoro neiicTBus U eMKoCTH Oy(epa 1o KUCIIOTE U 110U H.

2. ®ochoaunupl, CTpoeHue, Ouogornyeckas posb. Hanummre ypaBHEHUs peakiMy CUHTE3a
KkedauHa, cofepKa-Iiero aluiabl CTEapUHOBON M 0JICMHOBOW KUCJIOT.

YTBepkKIeH Ha 3aceqaHuy Kadeapsl, IPOTOKOI OT « » 20 1. Ne

3aBenyromuit kadempoii:

Haeues D.P., npogpeccop, 0.m.H. noonucy
CocraBuTenu:

babaesa /[.I1., doyenm, k.x.H noonucs
« » 20 2.
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6.2.5. Onucanne nokasareJeil 1 KpuTepyeB OLEHNBAHUSI KOMIIETEHIMHU, YKa3aHHOI B

paszedie 2, Ha pa3JIMYHbIX dTanax ee GopMUPOBAHMS, ONNMCAHME LKA OLeHUBAHUSA

B CUCTCMY OLCHUBAHHA BXOAUT 3a4€T

Kputepun
OLICHMBAHMSA

IIxana oneHNBaHUA

«HE 3a4YTCHO»

‘ «GAYTECHO»

Kon komnereHnuyn W HaMMeHOBaHUe HHANKATOPA JOCTUKEHUs] KOMIIeTeHIIuH
N-lonk-s CriocobeH omeHnBaTh MOp(o-PyHKITMOHATBHBIEC TTPOIIECCHI TPH (U3HOTOTUYECKUX

COCTOSIHUSX.

3HATh CryneHT He crocoOeH CTyzeHT caMOCTOSITEIbHO BBIIEISACT IJIaBHBIE
CaMOCTOATEJILHO BBIACTISITD HOJIOKEHUS B U3y4EHHOM MaTepHalle U CrocooeH
TJIaBHBIE MTOJIOXKEHHSI B U3YUYEHHOM | JIaTh KPAaTKyl0 XapaKTePUCTUKY OCHOBHBIM HIIESIM
MaTepHane JUCIUILIUHEI. MpopabOTaHHOTO MaTepraia AUCIUTIINHBL
He 3naer pU3NKO-XUMHUYECKUE [Moka3piBaer moHMMaHue (HUIUKO-XUMUYECKHX
ACIIEKThl BaYKHEUILINX OCHOB IIOBEPXHOCTHBIX SIBJICHUM, U CIIEPCHBIX
OMOXMMUYECKHX IPOLECCOB U CHUCTEM, BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM, X
pa3IMYHBIX BUAOB TOMEOCTa3a B | CYIHOCTH, POJIM B OOMEHE BELIECTB, 0a3UCHBIX
OpraHU3MeE: TEOPETUYECKUE MPUHIUTIOB WX UCIOJIb30BAHUS B MEAUIINHE
OCHOBBI OMO9HEPreTHKH,
(hakTOpBI, BIUAIOIINE HA
CMEILEHUE PABHOBECUS
OMOXMMHUYECKUX MTPOIECCOB.

yMeThb CryneHT He ymeer CryneHt ymeeT OOBSCHATH IPUIHHBI U
IIPOrHO3UPOBATh HANPABJICHUE, | MTOCJIEACTBUS U3MEHEHNN HaIlpaBIEHUs, OJHOTHI
MOJIHOTY ¥ PE3YJIbTaThI U pe3yJIbTATOB XUMUYECKUX U (PU3HKO-
XUMHUYECKUX U (PU3UKO- XUMHYECKUX MPOIECCOB, MPOTEKAIOIINX B
XAMHUYECKUX NIPOIECCOB, OpraHMu3Me YeJIOBEKA; IIPOU3BOJUTE (PH3HKO-
OIUPASICh HA TEOPETUYECKUE XUMHUYECKHE U3MEPEHNUSI, XapPAKTEPU3YIOIINE TE
MTOJIOKCHUS XUMUH, PE3YyJIbTAThl | WJIM MHBIE CBOKWCTBA PACTBOPOB, CMECEN U
BBIYMCIIEHUH ¥ HAOIIOICHU I JIEKapCTBEHHBIX MpenapaToB; KJIACCH PUITUPOBATH

XUMUYECKUE COEIUHECHHUS.
BJIAJIeTh CtyzneHT He BiaieeT CTyneHT noka3bIBaeT riIy0OKOe U MOJIHOE BIIaIeHUe

TEPMHUHOJIOIUEN; TEXHUKON
MPOBEJCHUS Ka4€CTBEHHBIX
peaxkuuii Ha HEKOTOpbIE
OHMOIOTMYECKU BaXKHbIE
COEJIMHEHUS U JIEKAPCTBEHHbIE
CpenCTBa.

BCEM 00'bEMOM M3y4aeMOH JUCIMIUINHEI, BIIAIEET
TEPMUHOJIOTHEN; TPEICTaBICHUSIMH 00
OCHOBHBIX XUMUYECKUX U (PUZUKO-XUMUYECKHX
METOAAaX UCCIEAOBAHUS U TEXHOJIOTUSX,
HCIIOJb3YEMBIX B MEAULIMHE; HABBIKAMU aHAJIU3a
Y pacueTa napaMeTpoB BaKHEHIIUX XUMUYECKUX
1 PU3UKO-XUMUYECKUX TTPOLIECCOB;

Kox xommnereHnn n HanMeHOBaHHE HHINKATOPA TOCTHKEHUS] KOMIIETeHIIHA
N-20nk-5 CriocobOeH olleHnBaTh (DyHKIIMOHATBHBIE TPOIECCHI TIPU MATOIOTHYECKUX COCTOSHUSX.
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3HATh CryneHT He criocobeH CTyneHT croco0eH HCIOIb30BaTh
UCIOH30BATh €CTECTBEHHOHAYYHBIC TMOHSITUS O XMMHYECKOU
€CTECTBEHHOHAYYHbIE TOHATHS | IPUPOJE, CTPOCHUM M QYHKIHAX OUOIOTMYECKU
0 XMMHUYECKOH MPUPOIE, BA)KHBIX OPraHUYECKUX COCIUHEHUN
CTPOEHMHU U (PYHKLIUU (HYKJIEMHOBBIX KHCIIOT, PHUPOAHBIX OEJIKOB,
OMOJIOTUYECKU BasKHBIX YTJIEBOOB, )KUPOB, BOJIOPACTBOPUMBIX U
OPraHMYECKUX COEIUHEHUI JKUPOPACTBOPUMBIX BUTAMUHOB, TOPMOHOB H JIp.)
(HijIeI/IHOBLIX KUCJIOT, B HMHTCPHPETAlINU obecreueHus HOpMaJIbHOT'O
IIPUPOITHBIX 6eJIKOB, YTJICBOJOB, q)yHKIII/IOHI/IPOBaHI/ISI 310pOBOro OpraHusmMa
JKMPOB, BOAOPACTBOPHUMBIX U YCJIOBCKA , B (I)OpMI/IpOBaHI/II/I OCHOBHBIX
’KUPOPACTBOPHMBIX BUTAMHHOB, | (PM3HOJIOTMYECKUX ITOKA3ATEINCH,
TOPMOHOB U JIp.) B CIOCOOCTBYIOIIMX COXPAHEHUIO U YKPETIICHUIO
UHTEPIPETALUH 00€eCTIeYeH s 3[I0OPOBBS, MPOPHIAKTUKE 3a00JIEBAHUN U
HOPMaJIbHOT O BupycHbIX nHpeknuii: OPBU, rpunmna, COVID -
ynkuronuposanus 3goposoro | 19.
OopraHu3Ma 4eyioBeKa, B
(bopMUPOBAHUU OCHOBHBIX
(bu3MOoNIOrnYecKrX MmoKazaresen,
CIIOCOOCTBYIOLIMX COXPAHEHUIO
1 YKPETLJICHUIO 37J0POBBSI.
yMeTh CryneHt He yMeeT penath CryzeHT yMeeT KIacCu pUIIUPOBATh XUMUUYECKHUE
TUTIOBBIE MPAKTHYECKUE 3a/1a4l | COSAMHEHUS, OCHOBBIBASACHh HA UX CTPYKTYPHBIX
U HE BJIAJICET TEOPETUUECKUM dbopMyrax; MpOrHO3UPOBATH MTOBEICHUE 1
MUHUMYMOM Ha 0oJiee (GYHKIIMH OpraHNYeCKUX BEIIECTB B )KHBOM
a0bCTPaKTHOM ypOBHE. OpraHu3Me Ha OCHOBE UX KJIacCU(PHUKAIMOHHON
MPUHAAJICKHOCTU (CTPOCHUS U HAJINYUS
(GYHKIMOHATBHBIX I'PYIII); CIOCOOECH
aHAJM3UPOBATH JIEUCTBUE HEKOTOPHIX
JICKapCTBEHHBIX CPEJCTB HA OCHOBE
KJIaCcCH (PUKAITMOHHOW MTPUHAICKHOCTH €T0
(YHKIIMOHAJIBHOM TPYIIBI U CTPOEHUSI.
He Bnaneer mpencraBieHUSIMU Brazeer TpeACTaBIEHUSMU 00 OCHOBHBIX
BJIAJIETH 00 OCHOBHBIX €CTECTBEHHOHAYYHBIX METOaX UCCIeA0BaHUs U

€CTECTBEHHOHAYYHbIX METO/IAX
UCCIIEIOBAHUS U TEXHOJIOTUSAX,
UCIIOJIb3YEMbIX B MEJIUIMHE;
HaBBIKAMU aHAJIM3a U pacdera
MapaMeTPOB BaXKHEH ILINX
XUMHUYECKUX U (pu3mKo-
XUMHUYECKUX ITPOLIECCOB.

TCXHOJIOTUAX, UCIIOJIb3YEMBIX B MCIUITUHC,
HaBbIKaMH aHaJIn3a U pacyCTa rapamMeTpoB
BaXXHEHIIIMX XUMHYECKUX U (bPISI/IKO'XI/IMI/ILICCKI/IX
MMpoIECCOB.

VII. YYEBHO - METOANYECKOE U HHOOPMAIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI
7.1. OcHoBHAas JuTeparypa

ITeuarHbie n3nanusa

Ne HaunmeHoBanue n3nanus KomugectBo
9K3EMILISIPOB B
6ubanoTeKe

1 O6mas xumus. buopusnueckass xumusi. XumMusi OMOTEHHBIX 246
saneMmenToB: yueOHuk /Epmon F0.A., [TonkoB B.A., bepusian
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A.C.; mox pen. I0.A.EpmioBa.-2-¢ u3a., nepepad. - Mockpa
:Bricmag mikomna,2018.-560 c.- ISBN 978-5-06-003026-x.
TekcT: HEenocpeCTBEHHBIH.

[TonikoB B.A. O6mas xumus: yueonuk /B.A. ITonkos, C. A. 208
[Ty3akoB ,- MockBa: [DOTAP — Menua —20010.-976¢.- ISBN
978-5-9704-1570-2. TekcT: HeMmOCPEACTBEHHBIN.

DJIeKTPOHHbIE U31aAHUS

Ne HanmeHnoBanue usnanus
Xumus [DnekTpoHHsbIil pecypce] : yueOHuk / [ly3akos C.A. - 2-e uzna., uctp. U J1o1. - Mocksa :
I'DOTAP-Menua, 2006. — JlocTyn mo JOTMHY U MapoJito. —

1. | URL:http://www.studmedlib.ru/book/ISBN5970401986.html .- Tekct: 31eKTpOHHBIH

2 | TrokaBkuHa H.A., buoopranundeckas xumus [ DIeKTpoHHBINA pecypc] : yueOHuk / H.

ISBN 978-5-9704-3188-7 - Jloctyn no joruny u mapoJrwo. — URL:
http://www.studmedlib.ru/book/I SBN9785970431887.html - TekcT: 3aeKTpOHHBIH

A. TrwokaBkuHa, FO. 1. Baykos, C. D. 3ypabsH. - Mocksa : [D0TAP-Menua, 2015.-416 c. -

7.2. lonoHuTEIbHAA JTUTEPATYPA

IleyaTHBI€ MCTOYHHKH

Ne N3nanus Kommmuectso
9K3EMILISIPOB
B
O6ubimorexe
1 | TrwoxaBkuHa H.A. buoopranndeckass Xumus : y4eOHUK IS Mell. By30B/ H. A. 246
TrokaBkuHa .— Mocks: UsnarenscrBo «Menunmaa ».2010. — 416¢. -ISBN978-5-
9704-1773-7. — TekCT : HeMmOCPEeACTBECHHBIH.
2 | Tomnkos B.A. [Ipaktukym o obmeit xumun. buodusnueckast Xumus. XuMHUs 245
OMOTeHHBIX JIEMEHTOB : yueOHoe rmocobue / mox pen. B.A.ITonkosa,
A.B.babxkoga. -4 uzn - Mocksa: IOpaiit, -2018 .-239¢. — Tekcr:
HENOCPECTBEHHBIN.
3 | badaesa  .JI.Il. JlaGopaTopHblii  HpPaKTUKyM  «AHaIW3  OPraHUYECKUX 50

coenunenniiy/Jl.I1.badaesa,ll.A.I'am3atoBa,A. X.Unpucosa,K.M.Maromenosa;mnos
pen. O.P.Haruesa. -Maxaukana: M3narenscko - nonurpagpudeckuii nentp MY,
2019.- 64c. -ISBN978-5-9704-3188-7. — TekcT : HENOCPEACTBEHHBIH.
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http://www.studmedlib.ru/book/ISBN5970401986.html

3J1€KTpOHHbIe H3TaAHUA

Ne HaumeHoBaHHe H31aHUS

buooprannueckas Xumus : pyKOBOJICTBO K IPAaKTHUECKUM 3aHIATUSAM : yueOHOe nocodue /
nox penakiuen H. A. TrokaBkunoi. — Mocksa : [DOTAP-Menua, 2016. — 168 c¢. — ISBN
978-5-9704-3801-5. —/IocTym mOJIOTHHY U TIAPOJTIO. -

URL :http://www.studmedlib.ru/book/ISBN9785970438015.html . — TekcT: 3eKTpOHHBIH.

XuMusE OMOTEHHBIX JIEMEHTOB : Y4eOHO-METOIMUECKOe TOCOOUE ISl CTYZCHTOB
MeaunuHckuX By30B / ®I'BOY BO BI'MY um. H. H. Bypaenko ; coctaButenu : B. M.
Krnoxkosa, H. U. [Tonomapesa, H. M. OBeukuna [u 1p.]. — Boponex : BTMY, 2019. — 58
2 ¢. — JlocTyn noyIoruHy ¥ napoJo-

URL: http:/lib1.vrngmu.ru:8090/M egaPro/Downl oad/M Obj ect/809. — Tekcr:
3JIEKTPOHHBIN.

7.3. Pecypchl MHPOPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn « UHTEepHeT»

https.//eos-dgmu.ru/course/view.php?i d=265#

Anpec caiita kadeapsr: https//dgmu.ru/fakultety/farmatsevticheskij -fakultet-3/obshhe -i-
bi ol ogi cheskoj-himii

- Chemlib.ru, Chemist.ru, ACDLabs, MSU.Chem.ru., u ap.
- OBC «KoncynbranT cryaenTa» http://www.studmedlib.ru/ (Bxoz 3aperucTpupoBaHHBIM
MOJIH30BATENSIM) ( perucTpanusi B OMOIMOTEKE,0T/AeN JIEKTPOHHBIX PECYPCOB).

7.4. UndopMannoHHbIE TEXHOJIOTHH

Hepeqeub JAUUEH3UOHHO020 nPpOZpAMMHO20 obecneuenus:

— Microsoft Windows Professonal 10 Russian Upgrade OLP NL AcademicEdition FQC-09519;
00O "AT", cpok JIeiicTBUS IMIIEH3UHU: OECCPOUHO;

— Microsoft Win Pro 7 SP1 x64 RUS FQC-08297; OO0 "UBT", cpok jieiicTBys JIMIIEH3UH: Oec-
CPOYHO;

— Onepannonnas cucteMa «PEJ] OC», cpok aefcTBysI TUIEH3UH: OECCPOYHO;

— OducHeiii maxer LibreOffice, cpok neiictBus mmeH3um: 6€CCPOUHO;

— Oducusiii maker OpenOffice, cpok melicTBUS JMIIEH3MH: 6ECCPOUHO;

— Kaspersky Endpoint Security st padounx craniwii 1 ¢aiinossix cepepos, OO0 "FOI'KOM-
CODT", cpok nerictBus aunen3uu: 11.12.2026;

— IO «Cpenma snekrponnoro obyuenust 3KL» 3aperucrpupoBano B Peectpe poccuiickoro mpo-
rpamMHoro obecrieueHust [Ipukazom Muncssizu Ne 515 or 06.10.2020 (perucrpanuonnsiii Homep 7069, nata
peructpanuu 07.10.2020). Cpok aetictust munienzuun: 04.09.2026.

Sunexc bpaysep ¢ Ammcoii Al, cpok neiicTBrs TMIIEH3NH: 0ECCPOUHO;

Mozilla Firefox, Mozilla Public License, cpok aelcTBUs JTHIICH3MH: OECCPOUHO;
7-Zip, GNU Lesser General Public License, cpok neiicTBUS JHIICH3MH: OSCCPOUHO;
Sumatra PDF, cpok neiicTBrs TUIIEH3MH: 6€CCPOYHO.
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VIII. MATEPHAJIBHO - TEXHUYECKOE OBECHHEYEHHUE JUCIHHUIIJINHBI

N n/n | Bux noMenieHusi ¢ HOMEpOM HaumenoBanue o6opynoBaHust
1. Jlaboparopus Ne 3 — st 1.Cronbl TabopaToOpHBIE, CTYIIbS, TOCKA.
IIPOBEAECHUA 1a00pPaTOPHBIX 2.BuiTspkHON mIKad.
3aHATHiL, 45 M? 3.1Ikadsr st mocybl.
Vn. Ilamuns 48, y4ebHO- 4.1lkadwl 1711 peaKTUBOB.
1a00paTOpPHBIA KOpITycC, 2 3Tax 5.Cron 11t THUTpOBaHUSL.

6.1taTuBHI C OrOpETKaAMHU.

7.JlabopatopHas nocyna (npooupxu,
MUTIETKH, IPEIMETHBIC CTEKJIa, CTEKIITHHBIC
MAJIOYKH, KOJOBI JIISi TATPOBAHHUS, BOPOHKH,
GUIABTPHI U T.11.).

8.0nekrpuyeckre npuOopsI (Mevka,
BOJIsIHAs OaHsl, MelIayKa, CyIuiKa JIJIs ITOCY bl

1 T.J.)
2. Jlekunonnbed 3a1 Ne 1 — s
[IPOBEAECHUS JEKUUOHHBIX | MyJIbTHMEMIHBII KOMILIEKC (HOyTOYK,
sansTai, 100 M2 IPOEKTOP, IKPaH)
VYn. Mamuna 48, yueOHO-
1abopaTopHBbIi Kopyc, 1 aTax
3. | YUurtanpuele  3amel — it | CTOJIBI, CTYJbsI, KOMIIBIOTEPHI 11 pabOThI C
CaMOCTOSITENILHON PadOTHl. AIIEKTPOHHBIMU pecypcamMu OHMOINOTEKH,
yiI. A.Anmnesa 1, | yueOHas, HaydHas, IEpUOAUYECKas TUTEpaTypa.
Ouosnornueckuil kopmyc, 1 arax,
HayyHas Oubmuoteka JJI'MY

I X. ©CITIOJIb3OBAHUE NTHHOBAIIMOHHBIX (AKTUBHbBIX 1 UHTEPAKTUBHBIX)
METOJOB OBYYEHUA

I/IcnonwyeMHe AKTHUBHBIC W HHTCPAKTUBHBIC METO/bI O6y‘l€HI/IH IIpun MU3Y4YCHHU JaHHOU
JUCHUIIIIMHBI COCTABJIAIOT IOPSAIKA 68 % ot obnema AYAUTOPHBIX SaHHTHﬁ, TaK KaK IIPaKTUYCCKHU
KaXXJ0€ 3aHATUC, IIPCAYCMATpHUBACT BbLIIIOJHCHUC J'Ia60paT0pHBIX OIIbITOB, PCHICHHEC 3ajJa4,
BBIIIOJIHCHHUEC ITPAKTHYCCKUX 3aJIaHUM.

Ne HaumenoBanue pasgena Bup, Ha3zBaHUE TEMBI 3aHATHUS C TpynoeMKocTh
0/l | JMCHUTUTHHBI UCIIOJIb30BaHKEM (DOPM aKTHBHBIX U (ac)
WHTEPAKTUBHBIX METOJI0B 00 yuCHHS

1.1 | OOwas xumus. I13.1 .buoreunnslie deMeHTE. KOMILIEKCHEBIE 2
buonoruueckn COCJMHECHUS.
aKTUBHBIC JI3.1. KoMIiekcHbIE COSIUHEHUS U UX
HU3KOMOJIEKYJISIPHbBIE CBOICTBA.
HEOpPraHU4YecKue

BEILIECTBA (CTPOEHHUE,
CBOMCTBA, y4acTHe B
(bYHKIIMOHUPOBaHUE
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KUBBIX CUCTEM).

1.2 | Dnementsl xumuueckor | I13.2 Xumuueckas TepMOIuHAMUKA
TEPMOJIMHAMHKH, JI3.2. Onpenencuue TermioBoro 3ddexra
TEPMOANHAMHUKHI XUMHUYECKOM peaKun
pacTBOpOB U
XUMHUYECKON KUHETHUKH.
1.3 | OcHOBHBIE TUIIBI [13.3.PactBopsl. KonnuratusHeie cBoMCTBa
XUMHUYECKUX pacTBOpPOB .
paBHOBECUH U JI3.30cmMmoc, ocMoTrueckoe nasienue. Pocr
MPOLIECCOB B HCKYCCTBEHHOU KiIeTKH Tpayoe
(YHKIIMOHUPOBAHUU [13.4KucnoTHOo-0CHOBHOE PaBHOBECHE.
JKUBBIX CHCTEM. ['upponus coneit
JI3.4 KucnoTHO-OCHOBHOE PaBHOBECHE.
Tunuuxele ciydau ruipoansa coseu
I13.5. Bydepnsbie cucremsl. bydepnas
emkoctb. JI3.5.CBolicTBa 6ydhepHbIX
pacTBOpOB.
I13.6. 'eTeporeHHbIe TPOLIECCHI U
paBHOBecCHS.
JI3.6.13yueHne ycaoBuil pacTBOpEHUs U
o0pa3oBaHUsI OCATKOB.

duznueckast XUMHs

ITOBEPXHOCTHBIX JI3.7.110BepXHOCTHBIE SIBJICHUSA

14 SIBJICHUH B

(GYHKIIMOHUPOBAHUU

JKUBBIX CHCTEM.

1.5 | dusnueckas XUMHUs I13.7. {ucniepcublie cucteMsl. Komionnnsle
JUCIIEPCHBIX CUCTEM B pacTBOPBI.

(YHKIIMOHUPOBAHUU JI3.8.ITosrydueHue u cBOMCTBA KOJJIOUJHBIX
KHMBBIX CUCTEM. pactBopoB. Koaryssiuus KoJulou10B
JIEKTPOJIUTAMH.

2.1 | buoopranuueckas I13.9 Xumuueckas cBA3b U B3aUMHOE BIMSIHUE
xuMus. Peakunonnas aTOMOB B OPraHUYECKUX COCIUHEHUSIX.
CIOCOOHOCTD ConpsiKeHHbIE CUCTEMBI.

OpPraHUYEeCKUX
COCINHECHMUIA. I13.10 KucnorHo-oCHOBHBIE CBOICTBA
ITonu - u

rerepoyHKIMOHAIbHBIC
COC/IMH CHHSI,
YYaCTBYIOIIHE B
nporeccax
KHU3HEICITCITHHOCTH.

OpraHUYECKUX COECIMHEHHUII.
JI3.9PeaknmonHas critocoOHOCTE
KapOOHMJIBHBIX COCIUHEHUN (aIbJIeTUIbI U

KETOHBI).

JI3.10 PeakumoHHas ciocOOHOCTh
KapOOHOBBIX KHCIIOT U UX (PYHKLIMOHAIbHBIX
MIPOU3BOIHBIX.

OxucreHne oIeMHOBON KUCIOTHI pacTBOPOM
IIepMaHraHaTa Kajus.
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[13.11. AMuHOCTIMPTEI. OKCUKUCIOTHI.
JI3.11.0T1kpbITHE 1IABENEBOM KUCIOTHI B BUAE
KaJbIeBoi cou. OOpa3zoBaHUE XENaTHOTO
COEAMHEHMSI BUHHOM KM CIIOTBI C THIPOKCUAOM
memu(ll).

113.12.OKCOKHUCIIOTHI.

113.13.0OMbBUIsIEMEBIE TUTUIEL.

2.2 | buononumepsl U UX
CTPYKTYpHBIE
KOMITOHEHTBHI.

I13.14. o-AmMuHOKHCIOTBL.bEnKky U menTUas!.
JI3.12.KayecTBeHHBIC peaKIMK HA O.-
AMHUHOKHCJIIOTBI

[13.15.YrneBomsi .

JI3.13. IIpoba Tpommepa, peakuus
CenuBaHOBa, BOCCTAHOBJICHHE aMMHUAYHOTO
pacTBOpa rUAPOKCHIA cepedpa TITFOK030i,
OTCYTCTBHE BOCCTaHABJIMBAOIICH
crocoOHOCTH y caxapo3bl. KadecTBeHHas
peaKIys Ha KpaxMaJl.

I13.16. Buosoruyecku BaxxHbIe
reTepPOIUKINICCKIE COSTHHCHHUS.

I13.17. Hyk1eMHOBBIEC KM CIIOTHI.

X.METOAUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

1.Ilpaktukym no obmel xumuu. buopusnueckas xumus. XuMuss OHOT€HHBIX AJIEMEHTOB.
YyebHoe mocobue mis cryaeHToB MeaunuHCKuX By30B (Pen. B.A.ITonkos, A.B.babkoB).- M.,

Opaiit, 4 uzn., 239 c., 2018 r.

2.Metonudeckre pa3pabOTKU K J1a0OpaTOPHO-MPAKTUYECKUM 3aHSATHUSM TI0 XUMUU IS

crynenToB | kypca nede6Horo dakynerera II'MY: - mox pen. 3. P. Haruega, 2020r

VYuyebHoe mocobue U MeToJu4ecKre pa3paboTKH UMEIOTCS B JIAOOpaTOpHH B HEOOXOINMOM
KOJMYCCTBC AJIA UCITIOJIb30BAHUA CTYACHTAMU.
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X1.OCOBEHHOCTHU OPTAHU3ALIUU OBYYEHUSA ITO JTNCHUTIJIMHE JJ151
NHBAJIMJ1O0B " JIMI] C OT'PAHUYEHHBIMHU BO3MOXHOCTAMMHU 310POBbA

11.1. O0yyeHue HHBATH/I0B U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

[Tpu HeoOXomUMOCTH OCymIecTBIsieTcss Kadeapoil Ha OCHOBE aJalTHPOBAHHOW paboueit
MPOTPaMMBI C UCIOJB30BAHUEM CIEIHAIFHBIX METOJ0B O0yUeHUS U ITUIAKTUYSCKHX MaTepHUalioB,
COCTaBIICHHBIX C YYE€TOM OCOOCHHOCTEH TMCHUXO(U3NYECKOTO pa3BUTHS, WHANBUIYAIbHBIX
BO3MOYKHOCTEH U COCTOSIHUS 3JI0POBBSI TAKUX 00ydarommxcs (00yJaronierocs).

11.2. B neasix ocBoeHust y4eOHOM NPOrpaMMbl IMCHUIIMHBI HHBAJTHAAMM U JIHLAMH €
OrpaHMYeHHBIMH BO3MOKHOCTSIMH 3/10pPOBbsl Kadeapa obecneuynBaeT:

1) A5 UHBANKOB U JIUI] C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbSI 1O 3PEHUIO:

* pa3MelleHue B JOCTYMHBIX Mg OOydYalomUXCsl, SBISIOUIUXCS CIENBIMH  WIU
CIaboBHUAALIMMH, MECTaX U B aJalTUPOBAHHON (popme crpaBoyHOW MHGOpPMAIMKM O paclyCaHUU
yueOHBIX 3aHATHIA;

* IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIEr0 00 yUaroeMycs He0OX0JUMYI0 TTIOMOIIIb;

* BBIIYCK aJbTEPHATUBHBIX (POPMATOB METOAMYECKHX MATEpHaNoB (KPYMHBIA MIPUDT WU
aynuodaisr);

2) AJis MTHBAJIMOB | JIUI] C OTpPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37J0POBBS 11O CIIYXY:

* HAJUIeXKAIIMMU 3BYKOBBIMH CPEACTBAMH BOCIPOHM3BeeHHE HH(OopManny;

3) s WMHBANMAOB M JHII C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU 3I0POBbS, HUMEIOLINX
HapyIIEHUs! OIIOPHO-ABUTAaTEIBHOIO allapara:

* BO3MOXHOCTb OECIpPENsITCTBEHHOTO JOCTyNa OOydYaloluxcsi B ydeOHble IOMEIIECHUS,
TyaJeTHble KOMHAThl M JIpyrue T1omemeHus kadenpsl. B ciaydae HEBO3MOXHOCTH
OecrpensaTCTBEHHOro J0CTyna Ha Kadeapy OpraHM30BbIBATH y4eOHBIH IpOIECC B CIEHAIbHO
00OpY/IOBaHHOM IIEHTPE HWHAMBUAYAJIbHOIO M KOJUIEKTMBHOI'O ITOJI30BAHMS CHEIHAIbHBIMU
TEXHUYECKUMH CPEICTBAaMU O0y4YeHUs JJI1 WHBAJIUAOB U JIMII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
310poBbs (yi1. A.Anuesa 1, Guonoruueckuii kopnyc, 1 atax, HayuHas oubnuoreka JJI'MY).

11.3. O0pa3zoBanue 00y4arOMUXCH C OrPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbSI MOXKET
OBITh OPraHW30BaHO KaK COBMECTHO C APYTUMHU O0y4YaIOIIUMHUCS, TaK U B OTAEIBHBIX IPyIIax.

11.4. IlepeuyeHb Y4eOHO-METOAMYECKOT0 oOOecrmevyeHHs CAMOCTOSATENbHOH  PadoThI
00y4aro U XCH M0 JMCHHMILVIHHE.

yqe6H0'MeTOHI/I‘ICCKI/Ie MaTCpHralibl JJIsd CaMOCTOSITEIbHOU pa6OTLI 06y11a10u11/1xc;1 3 4ucia
HHBAJIMJAOB W JIMI C OI'PAHHYCHHBIMH BO3MOXHOCTAMU 3A0POBbA IMPCAOCTABJEAOTCA B Q)opMaX,
aJ[alITUPOBAHHBIX K OI'PAHUYCHUSAM HUX 3J0POBbA U BOCIIPHUATHA I/IH(i)OpMaI_II/II/II

Kareropuu ctyneHToB DopMbl

HapylLIEHUEM CyXa - B TIeYaTHOH opme;
- B (hopMe 3JIEKTPOHHOTO TOKYMEHTA;

C HapylIieHueM 3peHust - B Ie4aTHOH (popMe YBETMUEHHBIM MIPUPTOM;
- B (hopMe 3JIEKTPOHHOIO TOKYMEHTA;
- B (hopme aynuodaiina;

C HapyIIeHHeM OMOPHO-ABUTATEIBHOTO - meyaTHOU opme;
amnmapara - B popMe DJIEKTPOHHOTO JOKYMEHTA;

JlaHHBI TIepeYeHh MOXET OBITh KOHKPETU3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJarOIHXCsl.
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11.5. ®oHa OUEHOYHBLIX CPeACTB /IS TMPOBEJEHUs] NPOMEKYTOUYHOH aTTecTallUU
00y4aro U XCH M0 JUCHHUILUIHHE.

11.5.1. TIlepeueHb (OHIOB OICHOYHBIX CPEACTB, COOTHECEHHBIX C IUIAHUPYEMBIMH
pe3yJbTaTaMH OCBOCHUS 00pa30BaTENbHOM MPOTrPaMMBI.

I[JIH CTYACHTOB C OTpaHUYCHHBIMU BO3MOKHOCTAMHU 310POBbA

Kareropuu crynenTon Buapl 011eHOUYHBIX CPECTB DOpMBI KOHTPOJISL U OLIEHKH
pe3yapTaToB 0OyUCHHS

C HapyIeHneM ciryxa TeCcT MPEUMYIIECTBEHHO MUCbMEHHAS
MIPOBEpPKA

C HapylIeHUEM 3pEHUS cobecenoBanme MPEUMYIIECTBEHHO YCTHAs
npoBepKa (MHANBUIYAIBLHO)

C HapyluieHHeM OIOPHO- peuIeHrne qTUCTaHMOHHBIX TECTOB, opranuzanusi Koutposst B MOC

JIBUTaTeIbLHOIO armapara KOHTPOJIbHbIE BOIPOCHI AI'MY, nuceMeHHast npoBepKa

OOyuaromMcs C, OTHOCSIIMMCA K KaT€ropuM HMHBAJIWJOB M JIMI, C OrPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 370POBbsl YBEIIMUNBACTCS BPEMs Ha MOArOTOBKY OTBETOB K 3a4€Ty, pa3penaercs
HOJTOTOBKA K 3a4€Ty C HCIHOJb30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTH .

11.5.2. MeToanueckue MaTepuajbl, Onpeaessilonue Npoueaypbl OlleHUBAHUA 3HAHUM,
YMEHHUii, HABBIKOB M (MJIM) ONbITA /1eATEIbHOCTH, XapaKTepUu3ywiuue 3Tanbl GopMupoBaHus
KOMIIeTeHIUii.

[Tpu mpoBeaeHUM MpPOLELYpHl OLIEHUBAHUS PE3yJbTATOB OOY4YEHHS HHBAJIUAOB M JIUI[ C
OI'PaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI IPEAYCMATPUBACTCA HCIIOIb30BAHME TEXHMUYECKHX
CpenCTB, HEOOXOJUMBIX UM B CBS3U C UX MHIUBUAYATbHBIMU OCOOCHHOCTAMHU.

[Tpouienypa olleHMBaHHS pPE3yJIbTaTOB OOYYEHUS WHBAIMIOB M JMI[ C OrpaHMYCHHBIMU
BO3MOXKHOCTSIMHM 3/I0POBbSl IO JUCHMILIMHE MpEeaycMaTpUBAaeT MpeaocTaBlIeHHEe MHPOpPMAlUH B
(dopmax, aIanTHPOBAHHBIX K OTPaHHYCHHUSM UX 3I0POBbS U BOCIIPUATHS WHpopMaIim:

st i ¢ HapyleHUsIMU 3pEHHUS:

- B IEYaTHOH (popMe yBETHMUEHHBIM HIPU(GTOM;

- B (hopMe IJEKTPOHHOIO IOKYMEHTA;

- B popme ayauodaiina.

Jns nui ¢ HapyIIEHUsIMU CITyXa:
- B TIe4aTHOI opme;
- B (hOpMe FJIEKTPOHHOI0 IOKYMEHTA.

Jlyist vIn ¢ HapyIICHUSIMU OTIOPHO-ABUTATEIBHOIO annapara;

- B Ie4aTHoil opme;

- B (hopMe 3JIEKTPOHHOTO TOKYMEHTA;

- B popme aynuodaiina.

JlaHHbBIN TIepevYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
00yJarOIIMXCsl.

[Tpu ipoBeIeHUH MTPOLIETYPHI OIICHUBAHUS PE3yJIbTATOB 00YYCHHS HHBAIUIOB U JIAIL C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbS 110 TUCHUIUIMHE (MOIYJ0) oOecrneuynBaeTcs
BBITIOJTHEHUE CIIEIYIOMINX JTOMOTHUTENBHBIX TPEOOBAHMI B 3aBUCUMOCTH OT HHIWBHIYaIbHBIX
0COOCHHOCTEN 00yJaroIIUXCS:

1. MHCTPYKIUS IO TMOPSAKY MPOBEICHHS IMPOICIYPhl OINCHUBAHUS IMPEJOCTABISICTCS B
noctymHod  (opme (yCTHO, B THChbMEHHOW (opMe, YCTHO C HCIOJIB30BAaHUEM yCIyT
CYpAOTIEPEBOIUHKA);
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2. nocrymnHas (opma IpeaoCcTaBIeHHs 3aaHUN OLIEHOYHBIX CPEACTB (B Me4aTHOH dopme, B
neyatHo Qopme yBenMueHHbIM WWIPUPTOM, B (oOpMe IIEKTPOHHOIO JOKYMEHTa, 3aJaHUs
3aYUTHIBAIOTCS ACCUCTEHTOM, 3aJIaHUs IIPEIOCTABIIIOTCS C UCIOJIb30BAHUEM CYPAOIEPEBOIA);

3. nocrynHas (opma mpenocTaBieHUsI OTBETOB Ha 3ajaHus (MMCbMEHHO Ha Oymare, HaOOp
OTBETOB Ha KOMIBIOTEPE, C UCIOI30BAHUEM YCIYT aCCUCTEHTA, YCTHO).

[Tpu HEOOXOAUMOCTH U O0YYAIOIIUXCSI ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBS U
MHBAJMJIOB TNpOILEAypa OLIEHWBAHUS PE3yJbTaTOB OOY4YEHHs MO AMCLUUILINHE (MOAYJIIO) MOXET
IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

[TpoBenenne mponeAyphl OLICHWBAHMUS pPE3yJIbTATOB OOY4YEHHUS HWHBAJIUAOB M JIHI[ C
OrPaHUYCHHBIMA BO3MOYKHOCTSIMU 3JI0POBbSI JIOIIYCKA€TCA C HUCIOJIb30BAHUEM JUCTAaHLMOHHBIX
00pa30BaTENbHBIX TEXHOJIOTUH.

11.6. IlepeyeHb OCHOBHOM M IONIOJTHUTEJIBLHOW YU4eOHOM JUTEpaATyPbl, HEO0X0AUMOT 115
O0CBOEHHS TMCIHUILIUHBI.

Jng ocBoeHUs QUCLMILIMHBI MHBAJIMIAMU U JIMLIAMU C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0pOBbsSl MPEAOCTABISAIOTCS OCHOBHAs U JIONOJIHUTENbHas ydyeOHas JuTepaTypa B BHJIE
AJIEKTPOHHOTO AOKYMEHTa B (hOHIE OMOIMOTEKH U / MM B SJIEKTPOHHO-OMOIMOTEUYHBIX CHCTEMAX.
A Takxke NperoCTaBJIAIOTCS OECIIaTHO CIelUalbHble Y4YeOHMKHM M y4yeOHble IOCOOMs, HHas
yueOHasi JuTepaTypa U CIElHaJbHble TEXHUYECKHE CpEICTBA OOY4YEHHMsS KOJUIEKTUBHOIO U
UHAUBUAYAIBHOTO M0JIb30BAHUS, a TaKxke yCIIyru CYpAOIEPEBOAYNKOB U
TU(IOCYPAOIIEPEBOTINKOB.

11.7. MeToau4yeckue yKazanus 1Jis1 00y4ar0IMXCH M0 OCBOCHUIO TMCHMILIUHBI

B ocBoeHNMM NHCHMIUIMHBI MHBAIMJAMU W JIALIAMM C OIPAaHUYEHHBIMM BO3MOXHOCTSIMHU
3I0pOBbsI OOJIBIIIOE 3HAYEHHE HMMeeT WMHAUBUAyaidbHass pabota. Ilox muaMBUAYyanbHOH paboToit
noapasyMeBaercs JIBe€ (OpPMBI B3aUMOCHCTBHS C MperojaBaTeseM: HMHIMBHUAyalbHas ydeOHas
paboTa (KOHCYJIbTAllMH), T.€. JONOJHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTepualia U yriyOJIeHHOe
U3ydeHHE MaTepuaja C TeMH OOy4aloUuMMHCS, KOTOpble B OTOM 3aMHTEPECOBAHBbI, U
UHAMBUAYalbHas BOCHUTaTeNbHas pabora. MHIuBHIyallbHblE KOHCYJbTALlMM IO IPEIMETY
ABJIIIOTCSA BaXXKHBIM (PAKTOPOM, CIIOCOOCTBYIOIIMM MHAMBUAYAIN3ALMHU O0YyUYEHUS U yCTaHOBIIEHUIO
BOCIIUTATEIbHOIO KOHTAKTa MEXKIYy IIpernojaBaTelieM M O00y4JaloUMMCs HHBAJIWIOM MM
00y4aroUMMCsl C OFPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbSI.

11.8. Onmucanme MaTepuaJibHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOW JJf1 OCyHIeCTBJIEHUS
00pa3oBaTeIbHOI0 NpoLecca Mo AUCHUIINHE

OcBocHHE AUCHUIIVIMHBI HWHBaJIMJAaAMHM W JIMOAMH C OI'PAHUYCHHBIMHU BO3MOXHOCTAMU
30POBbA OCYHICCTBJIICTCA C MCIIOJIB3OBAHHUEM CpPCIACTB O6y‘~I€HI/I$I 06HICFO n CIICouaJdbHOIO
Ha3HAa4YCHUA:

- IEKLMOHHAs ayJUTOPHs - MyJbTUMEANIHOE 000py10BaHNEe, MOOMIIBHBIN paguokiace (s
CTYJEHTOB C HApyLIIEHUSMHU CJIyXa); UCTOYHMKU MHUTAHUS AJIi WHIUBUIYaJbHBIX TEXHUYECKUX
CpEJCTB;

- ydeOHast ayauToOpus JUIsI TPAKTHUYECKUX 3aHATHH (CEMHHApPOB) MYJIbTHMEIUITHOE
0o0opynoBaHuE, MOOMIIBHBINA pasioKiace (A1 CTyJ€HTOB C HApYLIEHUSIMU CIyXa);
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- yueOHas ayauTopus IJisl CaMOCTOATENbHOW pabOThl - CTaHOapTHhIE pabodyne MecTa ¢
MEPCOHANBHBIME KOMIBIOTEPaMHU; pabodee MECTO C MePCOHATIbHBIM KOMITBIOTEPOM, C MPOTrPaMMoOn
OKPAHHOTO JOCTyIa, MPOrPaMMOIl SKPaHHOTO YBENHYEHUS M OpailieBCKUM JHUCILIIEEM JIJIs

CTYJIEHTOB C HAPYLIECHUEM 3PEHUS.

B kaxnolt ayautopuu, rae oOydaroTcd MHBAJIMABl M JHIAa C OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 370pPOBbSI, JOJDKHO OBITH MPETYCMOTPEHO COOTBETCTBYIOIIEE KOIUYECTBO MECT
JUTSE 00 YJarOIIUXCSI ¢ y4ETOM OTPaHUYCHHH UX 3I0POBBSL.

XIl. JUCT UBMEHEHUN
PII akryanusnpoBaHa Ha 3acefaHun Kadeapbl

IlepeyeHnb 10MOTHEHU 1 Nlata Homep Moamucs
U3MEHEeHM i, BHECEHHBIX B pa004y10 npoToKoIa 3aBe/1yIOLIEro
NnporpamMmy JMCUUIIHHDBI 3aceNaHust kadeapoii
Kageapsl

B paGouyro mnporpammy BHOCSATCS
CIIEYIOIIN e H3MECHEHUS

e U T.J
1580071 JeaeTcs OTMETKA 0
HEIeIeCO00pa3HOCTH BHECEHHUS

Kakux-mu00 W3MEHEeHWIl Ha IaHHBIN
y4eOHBIN Troj
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